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Abstract 
A Pedagogy of Hope: Levers of Change in Transformative Place-based Learning Systems 
Michelle G. Heaton 
Antioch University New England/Environmental Studies 
Keene, New Hampshire 
 
In response to mounting wicked environmental problems and an outdated U.S. educational 
system, this dissertation investigates transformative place-based education as an adaptive 
boundary system that connects individual learning to positive social-ecological change.  The 
research approaches learning through a systems lens through a novel framework of Social-
ecological Systems, Place-based Education, and Transformative Learning Theories. A three-part 
mixed methods approach, including content analysis of the literature, phenomenological 
interviews with experts in place-based education, and fuzzy-logic cognitive mapping with 
educators at three schools practicing the principles of place-based education, is used to 
examine transformative place-based education from the perspectives of current U.S. place-
based educators. Twenty-four components of a transformative place-based learning system are 
identified in the research and used in constructing fuzzy-logic cognitive maps. Four essential 
themes emerge from the data that are discussed as levers that link individual learning to 
positive social-ecological change: active engagement, context and connection to place, 
collaborative real-world problem solving, and courageous leadership. The research indicates 
that most central to transformative place-based learning experiences is real-world problem 
solving. The causal relationships between real-world problem solving and almost every other 
 iii
learning system component, including agency, change, and place, creates the strongest link in 
this study between individual learning and positive social-ecological change. This dissertation is 
available in open access at AURA, http://aura.antioch.edu/ and OhioLINK ETD Center, 
https://ohiolink.edu/etd. 
 
 Keywords: place-based education, transformative learning, fuzzy-logic cognitive 
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A Pedagogy of Hope: Levers of Change in Transformative Place-Based Learning Systems 
Education is the most powerful weapon you can use to change the world. 
(Nelson Mandela) 
I see the pile of bones and can feel the surge in curiosity from the group of fifth graders 
in my charge. It’s 1994 and I have just moved to Kelly, Wyoming to be part of the inaugural 
cohort of Teton Science Schools’ graduate program, then called the Professional Residency in 
Environmental Education. This is my first day leading students in this place. I have crafted a 
highly scaffolded day, including pre-planned stops for achieving content and skill-driven 
outcomes, and I do not yet know the story of these bones. If I could yell across the temporal 
landscape, I would tell my younger self to have the courage to stop beside the bones and let go 
of my fear. This moment is not about me needing to be an expert in the natural history of the 
Greater Yellowstone Ecosystem; rather, it is about courageously creating space for students to 
lean into curiosity, connect to place, and drive inquiry. I did not stop at those bones that day. A 
missed learning opportunity for my students, but a moment in my own learning ecosystem that 
has transformed me and my approach to education. 
At a time when we are bound globally in unprecedented ways, our connections to the 
natural world are fraying. Repairing this delicate tapestry requires more than knowledge; it 
requires new ways of knowing, learning, and changing. A new era, the era of the Anthropocene, 
is now upon us. The Anthropocene is defined by human-influenced wicked environmental 
problems. Wicked environmental problems are severe, complex, long-term problems with 
compounding uncertainties, drivers, and conflicts (Balint et al., 2011; van Bueren, Klign, & 
Koppenjan, 2003). These problems, problems such as climate change and biodiversity loss, are 
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difficult to understand and ameliorate. The data are alarming - sea level is rising, glaciers are 
receding, ocean currents are shifting, biodiversity is declining, human population is soaring - all 
while global environmental change continues at an unprecedented rate (Carpenter et al., 2009).   
Wicked environmental problems require that we look at the world in new systemic 
ways. In the realm of education, systems thinking can help us frame learning as a complex, 
adaptable system that connects students to place and leverages individual agency to create 
positive, systemic change. Place-based education (PBE) is a model of education that assumes a 
systems lens. Place-based learning systems are comprised of linked social (e.g. cultural, 
economic, political) and ecological (e.g. abiotic/nonliving, biotic/living) components that impact 
the learner, places/communities, and the learning system itself. If we can successfully identify 
the components of a place-based learning system, and the relationships between those 
components that create change, then place-based learning systems may be able to serve as a 
critical boundary system that links learning to broader system change. A boundary system is a 
transition zone, or a system that connects other systems together. As a critical boundary 
system, the components of a place-based learning system may be able to connect individual 
learning to positive social and ecological change. As such, the relational components of a PBE 
boundary system can serve as levers of change that prepare current and future generations to 
identify and address the complexities of wicked environmental problems. As explained by 
Donella Meadows (1999), leverage points “are places within a complex system where a small 
shift in one thing can produce big changes in everything” (p. 1).  My hope is that research of 
innovative, place-based learning systems can identify leverage points that positively impact 
both students and the world we live in.  
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Defining learning systems as a boundary system that connects individual learning to 
positive social and ecological change is in steep contrast to the standardized, linear model that 
currently dominates the educational landscape in the United States. Shifting our prevailing 
educational model requires transformative change, change that involves a fundamental shift in 
perspective, in how we see the world and define the purpose of education. Herein lies the 
purpose of this dissertation research. The goal of this work is to explore how transformative 
place-based learning systems connect individual learning to positive change of linked social and 
ecological systems (referred collectively as social-ecological systems, or SES). While most 
research in environmental education (e.g. Chawla, 2012; Powers, 2004; Sobel, 1999) focuses on 
affective transformations of the individual learner, this research is situated instead in the realm 
of affective transformations of systems. To approach change at a systems, rather than solely 
individual, level, this research draws on a novel, hybrid framework of transformative place-
based education and relies on the perspectives and experiences of innovative educators in the 
United States. Specifically, purposefully selected place-based educators were asked to share 
their perspectives of transformative learning systems; in other words, perspectives on learning 
systems that fundamentally change both the individual learner and the broader social-
ecological systems in which that learning system is embedded. To convey these perspectives, 
participants were asked to identify the components of transformative place-based learning 
systems and to draw cognitive maps depicting the causal (cause and effect) relationships 
between those components. By analyzing the cognitive maps of transformative learning 
systems as constructed by current place-based educators, learning system components are 
identified that are influential in creating positive change.  
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Fixing wicked environmental problems through our current educational system will not 
work (Gruenewald, 2005; Zylstra et al., 2018). Examining the learning systems of place-based 
educators can help identify key levers of social-ecological change. In turn, these levers can 
inform an innovative ecological system of learning that reframes the purpose of education in 
teaching for social and ecological connection and catalyzing the changes necessary for creating 
citizenry with the knowledge, skills and dispositions for tackling wicked environmental 
problems. 
Research Question  
From a theoretical perspective, linking individual learning to positive social-ecological 
change requires a transformative epistemological shift - changes not in what we know about 
the world, but in how we know it. Identifying levers of change in the learning systems of place-
based educators can help inform a new framework of ecological education that connects 
learning at the individual level to change at the level of SES. My dissertation research uses 
social-ecological systems (SES), place-based education (PBE), and transformative learning 
theories and phenomenological and fuzzy-logic cognitive mapping (FCM) methodologies to 
answer the following scaffolded questions: What are the components of a transformative 
place-based learning system? How are these components assembled by transformative place-
based educators in a fuzzy-logic cognitive map? And which of the components in place-based 







Theory of Change  
The self-designed diagram in Figure 1 is a theory of change for this dissertation work. A 
theory of change is a strategy tool that can be used to visually connect intended impacts, 
particularly those related to social and/or environmental justice, to action and context (The 
Annie E. Casey Foundation, 2004). More frequently used in organizational strategic planning, a 
theory of change is used here to illustrate how current social-ecological problems and a novel 
theoretical framework inform the research methodologies in this study and the potential 
impacts of transformative place-based education. 
Another way to think of a theory of change is that it speaks to the “why” of the work. 
The “what” and “how” of this dissertation work is utilizing a novel framework of transformative 
place-based education, phenomenological interviews and fuzzy-logic cognitive mapping to 
identify levers of change in place-based learning systems. As depicted in Figure 1, the “why” of 
my work is to be able to use knowledge of those levers to inform a new framework of 









 The following sections of this dissertation research explore the theoretical foundation, 
components, and causal relationships of transformative place-based learning systems in order 
to identify levers of change that connect individual learning to positive social-ecological change. 
To begin, three realms of educational and ecological theory are drawn on in the Literature 
Review chapter: social-ecological systems research, place-based education (PBE), and 
transformative learning. These literary domains are woven together to construct a novel 
framework of transformative place-based education. In addition to serving as the theoretical 
foundation of this study, this hybrid theoretical framework is used to help identify the core 















































Problem Literature Question Methods Potential Impact
Transformative 
PBE in Theory
Transformative PBE in Practice
 7
Next, as described in the Methodology and Methods chapter, these literature-based 
learning system components are grounded in the lived experiences and perspectives of 
innovative leaders in the field of PBE. The components of a transformative place-based learning 
system are revealed in the Results: Identifying the Components of a Transformative Place-based 
Learning System chapter by combining the coded concepts from the literature cited in the 
literature review with coded concepts from eight phenomenological interviews with PBE 
experts. This results chapter helps bring transformative place-based education to life through 
the unique stories of each of the interviewed place-based education expert. 
To identify levers of transformative change, the Results: Mapping a Transformative 
Place-based Learning System chapter explores the causal relationships and influence of the 
transformative place-based learning system components identified in the previous chapter. 
These relationships are depicted by examining the mental maps of eight educators identified as 
successfully implementing the principles of place-based education in grades 9-12 at innovative 
U.S. schools. Mental maps of transformative place-based learning systems are created by 
participants using fuzzy logic cognitive mapping. Individual educator maps are aggregated in 
this chapter to create a single transformative place-based learning system map that is analyzed 
to identify the components with the most significant impact on the system. 
The stories and perspectives of the participants, as shared through interviews, school 
profiles and mental maps, are woven together in the Discussion chapter to explore the 
potential impacts of transformative place-based learning systems and determine whether these 
systems can serve to connect individual learning to much-needed, positive, social-ecological 
change. Finally, ethical considerations and limitations of the research and implications for 
 8





The framework of an ecological learning system that links learning at the individual level 
to change at the level of SES includes two critical components. First, we must understand SES as 
linked and changeable. Second, we need an educational model for both connecting students to 
natural systems and teaching cross-scale change, evident in the emerging fields of place-based 
education (PBE) and transformative learning. Transformative learning is an approach to 
teaching based on promoting change (Mezirow & Taylor, 2009). PBE immerses students in local 
cultures, landscapes, and experiences and uses these as a foundation of study across the 
curriculum (Sobel, 1999). Together, SES thinking and transformative place-based education can 
serve as a framework for an innovative ecological learning system that connects learning at the 
individual level to change at the level of SES.   
Social Ecological Systems are Linked and Changeable 
Connecting learning at the individual level to change at the systems level is grounded in 
an understanding of linked social-ecological systems (SES).  In contrast to dualism, SES research 
links humans to nature in a hybrid network of causal relationships. As described by Wimberley 
and Haught (2009), “Not only are humans necessarily embedded within natural ecologies, they 
are also embedded within an intricate network of personal and social ecologies that are 
predicated upon the existence of a vast and complex web of natural ecologies” (p. 3). As an 
integrated concept of humans in nature and interdisciplinary conservation science (Berkes, 
2004), SES research is “a scientific endeavor that aspires to generate knowledge through 
problem- or solution-oriented processes that include engagement and collaboration with actors 
from outside academia often with a focus on specific places and contexts” (Balvanera et al., 
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2017, Introduction).  Linked to the recent emergence of sustainability science  (Potschin & 
Haines-Young, 2013) which “is motivated by fundamental questions about interactions of 
nature and society as well as compelling and urgent social needs” (Carpenter et al., 2009, p. 
1305), SES research helps effectively link knowledge to action (Reid et al., 2006) as we respond 
to living with change and uncertainty (Olsson, Folke, & Berkes, 2004).   
To understand them as linked and changeable, I will explore two dimensions of SES.  
First, to understand SES as linked, the concept of ecological hybridity is introduced to explore 
how humans perceive themselves in relation to the natural world. Second, to understand SES as 
changeable, Panarchy Theory is used to model SES as complex adaptive systems with the 
capacity to create transformative cross-scale change. 
Hybridity 
Current prevailing social-ecological mindsets, like the ontological and epistemological 
roots of Western education, tend to be fixed on the ‘apartness’ of humans and nature (Sterling 
et al., 2018).  In order for educators to effectively prepare students to meaningfully engage in 
environmental problem solving as active ecological citizens, this mindset must evolve.  This shift 
to underscore teaching and learning with ecological hybridity – the notion that humans and 
nature are not dualistically opposed, but instead interconnected in complex networks of co-
agency – places students and environmental issues in a spatial/temporal landscape that enables 
both understanding and change. “Ultimately,” write Waltner-Toews and Kay (2005), “What we 
seek is a way of integrating our ways of knowing with our ways of doing” (p. 14). 
The degree of anthropogenic influence on the environment in the modern era requires 
not only a change in practice, but also a change in theory (Heyd, 2005). In this sense, hybridity 
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has become a widespread, influential theoretical tool (Lulka, 2009). Through the lens of an 
ecological educator, hybridity not only allows for the dissolving of the nature/culture divide, but 
also for better integration across the disciplines of ecology - including the natural sciences, 
engineering, and social sciences – where, according to University of Toronto professor Matt 
Ratto (2016), “a sophisticated approach to the hybridity of nature and culture remains for the 
most part on the fringe of research in many disciplines” (p. 26).  
In order to learn hybridity, we must unlearn duality.  A 2012 neurobiological study by 
Alexander Huth (2012) concluded that visual stimuli are sorted by the human brain into distinct 
semantic categories, including the dualistic groupings of civilization/nature and biological/non-
biological (Huth et al., 2012). In essence, Huth et al.’s (2012) research supports the existence of 
nature/culture dualism at a physiological level.  Is it possible that dualism is entangled in our 
biology?  If so, how do we begin to untangle this deep-seated philosophy - and associated 
behaviors and values – in our effort to prepare students to be engaged ecological citizens?  To 
answer these questions – and to effectively bring hybridity to the realm of cross-scale 
ecological education - we must close the gap between theory and praxis. Here we turn our 
attention to a transformative model of SES change, Panarchy Theory.  
Panarchy Theory 
To solve wicked environmental problems, we need to shift our frame of reference to a 
more complex and holistic worldview that embraces uncertainty.  As Selby (2002) explains, 
“Our window on the world - our worldview - is somehow distorted, deeply destructive in its 
impact, and quite insufficient either to understand what is happening to the planet or to do 
anything fundamentally about it” (p. 78).  It is disequilibrium, not equilibrium, that allows us to 
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see a system holistically (Selby, 2002).  This disequilibrium creates opportunities for 
transformative system change.  To better understand this potential for transformative change - 
and how this can increase system resiliency - we can learn from advances in ecological theory 
that frame adaptive change as a critical component of a healthy SES. 
Models of change - and change management - are abundant across multiple disciplines, 
including business, science, economics, and politics. An ecological theory of system change that 
develops an understanding of transformations in linked SES is Panarchy Theory. Panarchy 
Theory is commonly referenced in the realms of environmental science and political economy, 
but it also has significant potential as a framework for analyzing transformative change in 
learning systems.  As described through the work of the Resilience Alliance, “Panarchy is an 
integrative theory to help understand the source and role of change in systems, and to identify 
development paths that are truly sustainable” (Wuethrich, 2002, p. 2). A panarchy is an 
interacting set of hierarchically structured scales, or adaptive systems, within a complex SES 
(Gunderson & Holling, 2002). Adaptive systems alternate between long periods of growth and 
accumulation and short periods of reorganization that create opportunities for innovation and 
renewal (Gunderson & Holling, 2002). The hierarchical levels of a panarchy are nested, 
connecting adaptive change and innovation across levels. In this way, small and fast adaptive 
change, like learning at the individual level, can impact larger and slower adaptive change, like 
change at the level of communities and ecosystems. Concurrently, the larger and slower 
components of a hierarchy provide remembrance that allows for the recovery and resilience of 
smaller and faster systems (Gunderson & Holling, 2002). 
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According to Panarchy Theory, three properties shape the responses of SES: the 
potential available for change; the degree of connectedness between variables; and the 
resilience of the system (Gunderson & Holling, 2002). Resilience is the capacity of a SES to 
withstand change in a manner that does not fundamentally alter the system (Folke et al., 2002; 
Walker & Salt, 2006).  Resilience is also used to describe a system’s capacity for learning and 
adaptation (Gunderson & Holling, 2002; Krasny & Roth, 2010; Walker et al., 2004). When 
connectedness in a system is low and resilience is high, conditions are ripe for novelty and 
change (Gunderson & Holling, 2002).  Productive novelty, also known as generative change, can 
cascade through the levels of a linked SES, creating transformative panarchial change 
(Gunderson & Holling, 2002).   
As an integrated learning system, ecological education must transform both social and 
ecological systems. As explained in Panarchy theory, unique to humans and human systems are 
the capacities of consciousness and reflexivity (Gunderson & Holling, 2002). Reflexivity is a 
method of knowledge construction related to a human’s ability to be self-aware and reflective. 
In social systems, reflexivity enables processes at lower scales (i.e. individual decisions) to have 
a greater potential of disturbing processes at higher scales (i.e. values and culture) (Gunderson 
& Holling, 2002).  In this way, Panarchy provides a framework for understanding how ecological 
learning systems that maximize reflexivity can connect learning at the individual level to 
positive change at the level of SES. 
Learning Systems as Levers of SES Change 
Learning systems are interconnected, nested social-ecological systems.  As an 
expression of culture and social constructions (Gruenewald, 2003), learning systems represent 
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paradigmatic assumptions, a key leverage point in promoting transformative change 
(Meadows, 1999). How do you change paradigms?  Meadows (1999) writes:  
In a nutshell, you keep pointing at the anomalies and failures in the old paradigm, you 
keep speaking louder and with assurance from the new one, you insert people with the 
new paradigm in places of public visibility and power. You don’t waste time with 
reactionaries, rather you work with active change agents and with the vast middle 
ground of people who are open minded. (p.18) 
Understanding our current system provides an important context for exploring place-based 
education - teaching for connection to place - and transformative learning - teaching for change 
- as setting the stage for a new paradigm of ecological education. 
The Market Failure of American Education 
To recognize the leverage points and effective strategies of evolving towards a 
sustainable social-ecological learning system that connects learning at the individual level to 
positive SES change, we must first acknowledge the current market failure of American 
education. Western education is deeply rooted in our political economy. Our government 
subsidizes the market failure of education through funding public education, but funding is 
relative to how - and what - social benefits are politically valued. Currently, pro-environmental 
behavior, agency and the interconnectedness of social-ecological systems are not effectively 
accounted for in the cost-benefit valuation of American education. Instead, post-World War II, 
educational policy has been dominated by ideas about education’s role in the economy (Easton 
& Klees, 1992).  As a result, the rate of return on education is most commonly quantified in 
terms of job opportunities, economic growth, and international competitiveness (Gradstein et 
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al., 2005). In other words, current dualistic education-economy linkages have led to people 
asking and answering the wrong questions. Rather than ask if we are preparing students to 
understand and mitigate wicked environmental problems, we are instead asking questions like 
how early education correlates to welfare payments, criminal justice costs, and savings rates 
(Gradstein et al., 2005). Robinson (2010) sums it up well: “Education is modeled on the 
interests of industrialization and in the image of it.”  Not only does this view of education as a 
mechanism for building human capital not account for natural capital (Prugh, 1999), it has a 
profound impact on our current learning systems. 
With roots in the enlightenment, traditional Western education is tied to a dualistic 
mindset.  As such, teaching and learning are traditionally grounded in perennialism – a belief in 
universal truths or “evergreen” ideas - and essentialism – a belief in a strong core curriculum 
(Alsop, 2005).  Pedagogically, classrooms are teacher-centered, curriculum is rooted in the 
classics, and educational values are typically seen as fixed.  Academic subjects establish 
homogeneous groupings with outcomes that are measured via standardized tests, often to the 
disadvantage of certain populations.  This means our current educational system – with roots in 
the industrial revolution and reinforced by initiatives like the 2001 No Child Left Behind Act that 
helped propel market-driven standards-based education – was literally designed for a different 
age (Gruenewald, 2003; Robinson, 2010).  It also means that how we view our relationship with 
the environment is directly tied to our economic and educational systems.  As Easton and Klees 
(1992) write, “How we think about education and the economy critically influences discussion 
of major social issues that surround democracy, the environment, the community, and the 
family, to name just a few” (p. 123).  Dualism is a philosophical stance that historically helped 
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scientists study the complexities of human nature in the face of prevalent religious thinking 
(Mehta, 2001); but just like the environmental scars of industrialization, it has cost us dearly in 
diverting our focus from the complex relationship we have with the natural world. 
We need to change the currency of education – what its value is based on. To give 
students the skills they need to live sustainably in the face of rapidly expanding global 
environmental change, we need to reconnect them to nature and house learning systems in a 
broader ecological context.  
Teaching for Connection: Place-Based Education (PBE) 
The first step in teaching for positive SES change is teaching for connection to place.  
Without context, wicked environmental problems can rouse paralyzing emotions of fear and 
hopelessness in students (Sobel, 1999). Sobel (1999) explains, "What's important is that 
children have an opportunity to bond with the natural world, to learn to love it, before being 
asked to heal its wounds" (p. 10). PBE provides a critical foundation for developing brains as 
students build knowledge, experience, and social-emotional skills by engaging with the world 
around them (Getting Smart, 2017a). By contrast, standardized, teacher-centered conventional 
education serves to divorce us from the world in which we live (Sobel, 2008). David Gruenewald 
(2003) writes, “By regulating our geographical experience, schools potentially stunt human 
development as they help construct our lack of awareness of, our lack of connection to, and our 
lack of appreciation for places” (p. 625).  While traditional educational paradigms lack the 
context of living and place, place-based education provides a critical convergence – a hybridity - 
of the social and the ecological realms (Gruenewald, 2003; Smith, 2007).   
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The concept of PBE is historically well rooted. John Dewey (1915) writes of community-
based experiential learning, “All studies arise from aspects of the one earth and the one life 
lived upon it” (p. 91). PBE connects learning to communities and the world around us. In PBE, 
students learn about natural, built and social environments through inquiry, design thinking, 
community engagement, real-world problem solving and hands-on activities.  According to 
place-based historian Greg Smith (2016): 
 As a means to engender among students a sense of affiliation with their home 
communities and regions, develop problem-solving skills and the ability to collaborate 
with others, cultivate a sense of responsibility for the natural environment and the 
people it supports, and instill a recognition of their own capacity to be positive change-
makers and leaders, place-based education is proving to be an effective antidote to 
apathy and alienation along with sparking higher levels of student engagement. (The 
Future of Place-Based Education Section, para. 2) 
PBE values more than academic knowledge and economic prosperity, it also values empathy, 
agency and action.  As explained by Woodhouse and Knapp (2000), “It is reflective of an 
educational philosophy that is broader than ‘learn to earn’” (p. 4).  
PBE expands the boundaries of experience and perception for students (Gruenewald, 
2003). The multidisciplinary approach is student-centered and contextual to place, making 
implementation of place-based education personalized and unique. Common to PBE pedagogy 
and praxis are several overarching principles and domains. Smith (2007) identifies five domains 
of place-based education: cultural and historical investigations, environmental monitoring and 
advocacy, real-world problem solving, entrepreneurialism, and involvement in public process. 
 18 
These domains offer a convergence of the social and ecological - grounded in the local - that 
enables students to learn to be capable and successful actors (Smith, 2007).  Teton Science 
Schools, a national leader in place-based education programming, presents a similar framework 
of six principles of PBE (Getting Smart, 2017b): local to global context, or using local learning to 
serve as a model for understanding global challenges; a learner-centered approach that helps 
build student agency; inquiry-based learning that is grounded in observing, asking relevant 
questions, making predictions, and collecting data to understand the economic, ecological, and 
socio-political world; design thinking which provides a systematic approach for students to 
make meaningful impact in communities through the curriculum; treating community as 
classroom by integrating experts, experiences and places into the learning ecosystem; and an 
interdisciplinary approach that challenges learners through real world, project-based learning. 
Examples of these principles in action are abundant throughout PBE literature, including in 
urban settings (Sobel, 2004; Smith and Sobel, 2010), rural contexts (Greenwood, 2009; Sobel, 
2004; Smith, 2002), early childhood (Duhn, 2012), and higher education (Alsop, Dippo, & 
Zandvliet, 2007; Powers, 2004b).    
Research of well-designed PBE initiatives has shown widespread student gains in test 
scores, academic grades, critical thinking skills, achievement motivation, responsible behavior, 
and environmental stewardship (Lieberman & Hoody, 1998; PEEC, 2010; Sobel, 2004). In a 
rigorous process to evaluate outcomes of the PBE model, the Place-based Education Evaluation 
Collaborative (PEEC, 2010) concludes, “Place-based education fosters students’ connection to 
place and creates vibrant partnerships between schools and communities. It boosts student 
achievement and improves environmental, social, and economic vitality” (para. 5). Specifically, 
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PEEC (2010) found that PBE energizes teachers, transforms school culture, helps students learn, 
connects schools and communities, encourages students to become environmental stewards, 
and invites students to become active citizens. In addition to benefiting the individual, PBE has 
been shown to benefit communities. Students engage with place by developing authentic 
community connections and partnerships. In turn, community partnerships build impact 
dispositions in students - including empathy, appreciation and entrepreneurship (PEEC, 2010). 
Powers (2004b) explains, “This theory holds that when one has developed an attachment to 
one’s place, and one has the skills to proceed, an individual will become a more active 
participant in his or her community. When this civic engagement increases in a community, 
social capital—the invisible web of relationship—broadens and deepens” (p. 19).  
The learning model of PBE connects individuals to place across geographic and temporal 
scales. A connection to place begins with the individual and an understanding of themselves 
and their role as nested in the concentric rings of a broader social-ecological system. Once a 
student has established a connection to place at an individual level, relationships with place 
extend outward over time via authentic real-world learning to classrooms, schools, 
communities, regions, and the world. According to the innovative learning design firm Getting 
Smart (2017b), “Places can be interpreted through economic, socio-political and ecological 
lenses as students move from local to global — allowing for deeper transfer, application and 
understanding of content and skills.”  This place-based environmental view expands as we 
interact with others and the world in which we live (Thomashow, 2003). By grounding an 
understanding of place at the individual and local level, students develop context, agency, and 
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self-efficacy that extends a sense of connection and accountability outward to place on a 
broader scale (Gruenewald, 2003).  
The PBE model successfully links individual learning to individual sense of place and pro-
environmental behavior (Chawla, 2012; Orr, 1991; Short, 2009); however, we must go further if 
we wish to connect individual learning to systemic social-ecological change. Connecting critical 
pedagogy with PBE links an individual’s sense of place, or knowing what to conserve, with social 
transformation, or knowing what needs to change (Gruenewald, 2003; Gruenewald, 2005).  
Drawing heavily on the “situationality” of human existence explored by Freire (1970), David 
Gruenewald (2003) proposes the need for a “critical pedagogy of place” with twin objectives of 
“reinhabitation” - living sustainably in disrupted systems - and “decolonization” - the 
recognition of disruption in SES and action to reduce its causes.  Gruenewald (2003) writes: 
Though the ecologically grounded emphasis of these place-based educators differs from 
the socially grounded emphasis of critical pedagogy, taken together, a critical pedagogy 
of place aims to evaluate the appropriateness of our relationships to each other, and to 
our socio-ecological places. Moreover, a critical pedagogy of place ultimately 
encourages teachers and students to reinhabit their places, that is, to pursue the kind of 
social action that improves the social and ecological life of places, near and far, now and 
in the future. (p. 7) 
A critical pedagogy of place requires a shift in how we value education.  Rather than current 
stands-based assessments of student achievement, a critical pedagogy of place ties education 
to social and ecological quality of life (Gruenewald, 2003). 
 21 
An ecological learning system that connects learning at the individual level to change at 
the level of SES needs to value both student and social-ecological outcomes. Short (2009) 
writes:  
A research agenda focused more critically on the actual impact to the environment, 
coupled with the exact work on how young people arrive at that impact, would be a 
major step toward understanding more clearly which environmental education 
components are most effective in which contextual settings. (p. 13)  
Place-based education is a vehicle for connecting students to place that often results in 
personal growth and local action, yet little is understood about the assemblages of experiences 
that result in larger scale, transformative change.  In order to make place-based education a 
vehicle for transformative social-ecological change, we need to better understand what makes 
learning transformative. 
Teaching for Change: Transformative Learning Theory 
Transformative learning is an approach to teaching based on promoting change 
(Mezirow & Taylor, 2009).  As described by the founder of transformative learning theory, Jack 
Mezirow (2000), “Transformative learners, with social or organizational change as objectives, 
become active agents of cultural change” (p. 30).  There are two distinct yet interrelated 
theoretical frameworks in transformative learning theory: one emphasizes transformative 
change of the individual, while the other emphasizes both personal transformation and social 
change (Mezirow & Taylor, 2009).  Given the social-ecological need for a learning system model 
that links individual and social transformation, both of these frameworks are discussed. 
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A reconstructive theory (Mezirow & Taylor, 2009), Mezirow (2000) describes 
transformative learning as “the process by which we transform our taken-for-granted frames of 
reference (meaning perspectives, habits of mind, mind-sets) to make them more inclusive, 
discriminating, open, and emotionally capable of change and reflective so that they may 
generate beliefs and opinions that will prove more true or justified to guide action” (p. 8). A 
frame of reference is a “meaning structure” with two dimensions - habits of mind and resulting 
points of view (Mezirow, 2000).  As explained by Mezirow (2000), “We transform frames of 
reference - our own and those of others - by becoming critically reflective of their assumptions 
and aware of their context - the source, nature, and consequences of taken-for-granted beliefs” 
(p. 19).  In this manner, transformative learning is a form of problem solving - helping us define 
or reframe a problem (Mezirow, 2000) - a critical skill for students in a complex and rapidly 
changing world. 
A transformative learning cycle begins with a “disorienting dilemma” and results in a 
new perspective (Mezirow, 2000). Transformations can be epochal - sudden and dramatic - or 
incremental - progressive over time (Mezirow, 2000).  Originally, theorists identified three core 
elements of transformative learning: individual experience, critical reflection, and dialogue. As 
the theory has evolved, three elements have been added to this list: holistic orientation, 
awareness of context, and authentic practice (Mezirow & Taylor, 2009).  Perhaps most 
significant is the element of reflexivity, or what Mezirow (2000) calls reflective discourse. 
Mezirow (2000) describes reflective discourse as “specialized use of dialogue devoted to 
searching for a common understanding and assessment of the justification of an interpretation 
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or belief” (p. 10). It is reflective discourse that brings meaning to an experience (Mezirow, 
2000).  
Similar to Gruenewald’s (2003) use of Freire’s social philosophy in his critical pedagogy 
of place, Freire’s (1970) concept of conscientization underpins much of transformative learning 
theory (Mezirow & Taylor, 2009; O’Sullivan et al, 2002).  Learning is not considered 
transformative until there is a shift in perspective. From a Freirian perspective, it can be argued 
that transformative learning is truly transformative when critical reflection and social action are 
part of the same process.  In Freire’s approach, education is understood as praxis: reflection 
and action upon the world in order to transform it (Schugurensky, 2002, p. 63). In this way, 
Freire bridges the theoretical orientations of transformative learning by connecting individual 
transformation to transformation on a broader scale. 
The work of the Transformative Learning Center at the University of Toronto expands 
the boundaries of transformative learning to include change at the level of social-ecological 
systems (O’Sullivan et al., 2002). Like Gruenewald (2003) did for place-based education, 
O’Sullivan and colleagues (2002) redefine transformative learning through the lens of critical 
theory, or critical resistance education: 
Transformative learning involves experiencing a deep, structural shift in the basic 
premises of thought, feelings, and actions.  It is a shift of consciousness that 
dramatically and permanently alters our way of being in the world. Such a shift involves 
our understanding of ourselves and our self-locations; our relationships with other 
humans and with the natural world; our understanding of relations of power in 
interlocking structures of class, race, and gender; our body-awareness; our visions of 
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alternative approaches to living; and our sense of the possibilities for social justice and 
peace and personal joy. (p. 11)   
O’Sullivan et al. (2002) explain, “Education for transformation is about helping all participants 
within a ‘community of learners’ to locate understanding, within themselves, within each other, 
within the world” (p. 15).  Why transform rather than reform a system?  Reform may change 
what we know, but often is constructed on a foundation of systemic problems; conversely, 
transformative change goes to the root of problems, changing our ways of knowing (Kegan, 
2000). 
Transformative learning helps us develop a sense of responsible agency (Mezirow, 
2000).  As described by Taylor and Jarecke (2009), “Fostering transformative learning is 
purposeful in the sense that it is about teaching for change, not simply about understanding as 
a purely cognitive insight, but where there is a desire for learners to act within and on their 
world in more empowering ways” (p. 277). Transformative learning fosters a new way of 
knowing. Daloz (2000) writes, “An education that reveals and enhances our radical 
interdependence with all creation frees us from a “false consciousness” of our separateness 
into a richer understanding of our underlying relatedness . . . Our responsibility is to work to 
bring about transformation at the individual and societal level that will enable us to realize our 
fundamental interdependence with one another and the world” (p. 120).   
An obstacle for utilizing transformative learning theory as a model for cross-age 
ecological education is its roots in adult education. Mezirow (2000) describes transformative 
learning as “the process by which we acquire a greater degree of insight and agency as adult 
learners by highlighting the understandings, skills, and dispositions involved and the conditions 
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under which transformative learning is facilitated or precipitated” (p. xiv).  To Mezirow (2000), 
childhood is defined as a formative process and adulthood as a transformative process.  
According to Mezirow (2000), a sense of agency requires an ability to be critically reflective, to 
engage in discourse, and to take action, attributes they feel are specific to late adolescence and 
adulthood; however, others have argued that transformative learning can be applied to 
educational processes at any age (Kegan, 2000; O’Sullivan, 2002; Schugurensky, 2002).  Keegan 
(2000) writes, “Even as the concept of transformational learning needs to be narrowed by 
focusing more explicitly on the epistemological, it needs to be broadened to include the whole 
life span; transformational learning is not the province of adulthood or adult education alone” 
(p. 48). Schugurensky (2002) elaborates: 
Although Mezirow (2000) argues that autonomous agency, critical reflections on one’s 
own assumptions . . . and participation in critical discourse are features that are more 
likely to be observed in adults, this does not mean that they are totally absent among 
children and adolescents.  Moreover, there is not enough evidence to claim that the 
four main ways of learning outlined by Mezirow (elaborating existing frames of 
reference, learning new frames of reference, transforming points of view, and 
transforming habits of mind) can occur only among adults. (p. 74)  
Similarly, others argue that transformative learning theory focuses too narrowly on the 
endpoint of a long developmental process (Belenky & Stanton, 2000) and that “educational 
institutions at all levels must play a pivotal role in fostering a community’s sense of place” 
(O’Sullivan et al., 2002, p. 9). This viewpoint is supported by the 1996 study Common Fire that 
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found no transformational change as result of isolated epochal event (O’Sullivan et al., 2002), 
reinforcing the idea that transformation occurs more as an incremental journey.  
If we assume the perspective of transformative learning as a journey, then I would argue 
that primary and secondary education should be helping construct a transformational bridge 
for students of all ages (Kegan, 2000).  We cannot assume that there always exists a causal 
relationship between individual change and social change (Schugurensky, 2002); however, the 
four conditions for transformation that have been identified as contributing to transformation 
for the common good - presence of the other, reflective discourse, a mentoring community, 
and opportunities for committed action (Daloz, 2000) - are identified as important components 
of deeper learning at the primary and secondary levels.  In fact, many of Daloz’s (2000) 
suggestions for transformative learning for the greater good are applicable to innovative place-
based education at all levels, including experiential learning opportunities, reflective discussion, 
community engagement, fostering human connection, creation of settings that value mutual 
respect, and careful listening. 
 Transformative Leadership in Education. Transformative leadership in education is 
needed to enable a shift from traditional educational models to learning systems that connect 
individual learning to positive SES change. Transformative leadership is leadership for deep and 
equitable change that looks beyond the individual or organization itself to wider society 
(Shields, 2012).  This differentiates transformative from transformational leadership, the latter 
used frequently in models of change in business which focus primarily on change at the level of 
the individual or organization (Shields, 2012). In educational systems, Shields (2012) explains, 
“The concept of transformative leadership focuses on specific public goals and broad purposes 
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of education in addition to its processes; it focuses on preparing students to be both 
individually successful as well as thoughtful, successful, caring, and engaged citizens of the 
global community” (p. 21).  With goals of collective sustainability, society as a whole benefits 
from transformative leadership (Shields, 2012). This “critically educative” leadership not only 
looks “at the conditions in which we live, but it must also decide how to change them” (Foster, 
1986, p. 185).  
As a bridge between learning at the individual level and change at the level of SES, 
transformative leadership in education helps shape integrated learning systems that prepare 
students to act as informed and engaged global citizens.  As Shields (2012) explains:  
Transformative educational leaders must help them to develop a sense of self that is 
empowered and empowering, that permits them to empathize with those less 
fortunate, and to decide when and how to act for mutual benefit.  In other words, we 
must develop agentic human beings - knowledgeable about their ability to act, as well 
as cognizant of when and how to do so in ways that are helpful and not patronizing or 
hegemonic. (p. 88)   
In this way, says Shields (2012), “Transformative leadership holds the potential for the 
significant transformation of schools in this complex and uncertain world of the 21st century” 
(p. viii). 
A New Framework for Ecological Education: Transformative PBE 
With a goal of promoting environmental integrity, economic vitality, and social justice, 
the United Nations (UN) declared the Decade of Education for Sustainable Development from 
2005 - 2014 (UNESCO, 2014). In the foreword to final report, the Director General of the UN 
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Education, Scientific and Cultural Organization (UNESCO), Irina Bokova writes, “More than ever, 
this is a time when education can – and must – play a decisive role in providing learners across 
the world with the knowledge, skills and values to discover solutions to today’s sustainability 
challenges” (UNESCO, 2014, p. 3). Similarly, Greenwood (Greenwood & Smith, 2010) (formerly 
Gruenewald) writes of the potential of learning systems as levers of social transformation in an 
open letter to place-based historian, Gregory Smith: 
Critical educators have always recognized that because schools are a reflection of 
society, they will be insufficient in themselves to alter the major assumptions and 
practices of society. However, if one allows that schools can, despite government 
pressure to maintain the status quo, provide space for democracy, innovation, and 
change, then they can become sites of resistance and, potentially, social transformation. 
(para. 1)  
The importance of learning systems is reinforced by Panarchy Theory where learning plays a 
critical role in the back loop of the adaptive cycle (Berkes et al., 2003; Gunderson & Holling, 
2002; Lundholm & Plummer, 2010). The back loop of the adaptive cycle is where a system’s 
structure and processes can be changed (Gunderson & Holling, 2002). Thus, as a lever of change 
in complex, nested SES, learning systems can introduce novelty, renewal and transformation 
that promote resilience and sustainability (Lundholm & Plummer, 2010).  
To prepare students to live sustainably in a rapidly changing world, teaching and 
learning must evolve. Together, PBE and Transformative Learning underpin a new model of 
ecological education that strives to reconnect people to place and learning at the individual 
level to change at the level of social-ecological systems.  As described by O’Sullivan et al. (2002): 
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Ecological education . . . unlike more traditional, scientific environmental education, 
calls for deeper questioning of taken-for-granted cultural values and ultimately for 
embedding curriculum in an ethos that accepts the democratic principles and the 
rigorous scientific methodology of modernity but rejects its reductionism, atomism, 
anthropocentrism, andropocentrism, and cultural and ecological imperialism. (p. 19)  
Many of these ecological aspects of living and learning are commonly ignored in our current 
learning systems. Teaching for SES change allows for what Shields (2012) describes as “a 
reconceptualization of learning and pedagogy that engages students in intellectual inquiry and 
that (re)connects them to the challenges, inequities, beauties, and wonders of the marvelously 
diverse and complex world in which we live” (p. x).  In other words, transformative PBE can help 
construct the context that beliefs are embedded in (Daloz, 2000). 
As discussed, research in transformative learning indicates that transformative change is 
less epochal, or derived from a single “disorienting dilemma,” and more incremental, or 
stemming from an assemblage of events (Mezirow, 2000; O’Sullivan et al., 2002).  Identifying 
assemblages of place-based experiences that lead to connection and transformation can help 
inform a novel framework of ecological education that links individual learning to positive SES 
change. The shift to a systems view here is subtle, yet significant.  Rather than focus solely on 
individual students as agents of change, the focus is on complex assemblages of experiences 
that have the capacity to create transformative cross-scale shifts in how we know the world. If 
knowledge comes from network assemblage rather than individual construction, than 
transformative place-based pedagogy should evolve to promote opportunities to gain 
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knowledge of the world through forming and following hybrid connections. This novel, 
relational grounding allows us to explore the role of learning systems in driving change.     
The correlation between learning and SES change is not linear (Short, 2009). Combining 
PBE and transformative learning provides a framework for mapping the relationships in learning 
systems that incrementally build agency, hybridity, knowledge, resilience, and eventually, 
transformative system change.  While PBE has been shown to have positive impacts on student 
learning and personal pro-environmental behavior and values (Lieberman & Hoody, 1998; PEEC, 
2010; Sobel, 2008), little is known about its larger scale impacts on complex SES. Similar to the 
emerging field of transformative sustainability education (Sterling et al, 2018), the lens of 
transformative learning can help identify components of PBE that are more likely to result in 
long-term cross-scale cascading change and sustainable, socially just futures.  
While research in transformative PBE is needed to identify specific learning systems 
actors and relationships that catalyze revolt and transformative SES change, the SES, PBE, and 
transformative learning literature does highlight points of alignment that can inform the 
framework of a new, innovative learning model.  The first nexus is reflexivity, or what Mezirow 
(1981) calls reflective discourse. Mezirow (1981) describes reflective discourse as “awareness of 
why we attach the meanings we do to reality, especially to our roles and relationships - 
meanings often misconstrued out of the uncritically assimilated half-truths of conventional 
wisdom and power relationships assumed as fixed” (p. 11). Mezirow (1981) refers to reflective 
discourse as a distinguishing characteristic of adult learning. Panarchy Theory similarly points to 
reflexivity as a as a distinguishing feature of social and ecological systems (Gunderson & Holling, 
2002).  According to Gunderson and Holling (2002), it is reflexivity, or human’s ability to be self-
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aware, that allows for smaller, faster scale change to effectively impact larger slower scale 
change in SES. In the realm of PBE, Gruenewald (2003) shares, “Reflecting on one’s situation 
corresponds to reflecting on the space(s) one inhabits; acting on one’s situation often 
corresponds to changing one’s relationship to a place” (p.4). Freire’s (1970) Pedagogy of the 
Oppressed, a common theoretical framework in both PBE and transformative learning 
literature, speaks to reflexivity through the concept of “situationality.”  Freire (1970) writes:  
People as beings “in a situation,” find themselves rooted in temporal-spatial conditions 
which mark them and which they also mark. They will tend to reflect on their own 
“situationality” to the extent that they are challenged by it to act upon it. Human beings 
are because they are in a situation. And they will be more the more they not only 
critically reflect upon their existence but critically act upon it. (p. 90) 
In contrast to traditional, dualistic models that place students apart from the object of study 
(Sterling et al., 2018), in transformative PBE, a reflexive pedagogy helps bring learning into 
context. This context cultivates a hybrid mindset and prepares students to take action as 
transformative social-ecological change-makers. 
A second point of alignment in the frameworks of SES, PBE, and transformative learning 
theories is the significance of committed action (Daloz, 2000) and real-world problem solving. 
Stakeholder engagement in real-world problem solving embeds learning in the complex 
adaptive systems of which humans are an integral part (Berkes, 2004).  Research in place-based 
SES (Balvanera et al., 2017; Glasson et al., 2006), service learning (Kaye, 2010), PBE (Smith, 
2007), and transformative learning (Mezirow, 2000) all link experience and problem solving to 
developing agency, sense of place, and shifts in perspective.  As such, not only does 
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transformative PBE need to situate students in context to place, it also needs to engage 
students in actions that seek to change places for the better. According to Gruenewald (2003), 
“Schools . . . currently blunt our ability to perceive” (p. 625). For problem solving to connect 
individual learning to SES, it is inherent that students, teachers, and educational leaders are 
empowered to both perceive social-ecological problems and to take action to address those 
problems. By grounding learning systems in active, real-world problem solving, transformative 
PBE enables place-conscious meaning-making (Gruenewald, 2003) that can lead to an 
understanding of our interdependence (Daloz, 2000) and our capacity to instigate systemic 
change.  
Reflexivity and active real-world problem solving are important tools for catalyzing 
individual learning, connection to place, and transformation; however, as a new framework of 
ecological education, transformative PBE needs to also consider how to transform the existing 
educational paradigm. Transformability is defined by Walker and Salt (2006) as "the capacity to 
create a fundamentally new system when ecological, economic, and/or social conditions make 
the existing system untenable" (p. 62). Pedagogically, transformation involves a fundamental 
shift in perspective (Mezirow, 2000). In this space, transformative PBE can learn from the 
emerging field of transformative sustainability education.  Sterling, Dawson and Warwick (2018) 
write: 
At heart, sustainability education seeks to nurture transformative learning experiences 
that can heal, empower, energize, and liberate potential for the common good. But the 
crux and logic of our argument is that educational systems or institutions cannot 
adequately support such transformative education and transformative learning 
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experiences, unless they themselves have experienced or are experiencing sufficient 
transformative processes consistent with this ethos. While myriad “education for 
change” movements have long seen education as an agent or vehicle for personal and 
social change, the corollary—that educational thinking and policy must itself change 
sufficiently to allow it to fulfil this agency function—has received much less attention. 
(p. 324) 
Transforming the paradigm of our current, dualistic model of education must be part of the 
framework of transformative PBE. Sterling, Dawson and Warwick (2018) write, “While myriad 
‘education for change’ movements have long seen education as an agent or vehicle for personal 
and social change, the corollary—that educational thinking and policy must itself change 
sufficiently to allow it to fulfil this agency function—has received much less attention” (p. 324). 
From Panarchy we understand that larger, slower systems have a reinforcing effect on smaller, 
faster systems (Gunderson & Holling, 2002). Transforming our educational system to promote 
sustainable and resilient SES requires a revolt (Gunderson & Holling, 2002), or cascading 
change, from nested, novel learning systems. Given that our current educational system is a 
reflection of our broader social paradigms (Gruenewald, 2003; Sterling et al., 2018), a values-
driven curricular approach (Freire, 1970; Sterling et al., 2018) - like the model I am crafting of 
transformative PBE - is essential to transforming the very purpose of education. 
Conclusion 
We are living in a period of radical transformation (O’Sullivan et al., 2002). With 
sustainable communities and positive social-ecological change as a goal, our educational system 
begins to look quite different.  Transformative learning grounds PBE in a critical pedagogy of 
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change. PBE grounds transformative learning in a critical pedagogy of place. Integrated, they 
make possible a transformative learning system providing an epistemological shift in knowing 
that connects learning at the individual level to change at the level of SES. In this way, learning 
is situated in relation to the broader context that we wish to change (O’Sullivan et al., 2002). As 
we work to catalyze a new ecology, it is clear that we are in need of new educational narratives 
and frameworks. By exploring a framework of transformative PBE, we put ourselves and our 
students in a place where we can act on knowledge gleaned from relationships and experience, 
not dualistic, a priori biases.  
Current research on transformative learning and PBE predominantly focuses on 
cognitive-affective-behavioral transformations at the level of the individual (Chawla, 2012; 
Powers, 2004a; Sobel, 1999). In other words, much of the research in environmental education 
draws connections between an individual’s change in knowledge, perspectives or dispositions 
and the pro-environmental or pro-social behavior of that individual. With common ties to 
critical theory (Gruenewald, 2003; Mezirow and Taylor, 2009; O’Sullivan et al., 2002), it is clear 
that both transformative learning and PBE are linked to positive social-ecological change. 
Despite this commonality - and the frequent use of the word “transformative” in PBE initiatives 
and literature – a dearth of research draws on both transformative learning and PBE theories 
together as a framework for research in innovative ecological education and positive system 
change. Specifically, research in transformative PBE needs to examine the diversity of catalysts 
that play a role in the transformative process and explore the nature of connections among 
individuals, learning systems and social-ecological transformation (O’Sullivan et al., 2002), what 
Selby (2002) describes as “expressions of a perpetual dance of inner and outer relations” (p. 
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83). With this knowledge, we can create personalized learning systems that teach agency, 
connect learning to place, and inspire the actions of positive, social-ecological change-makers. 
In the words of Shields (2012), “We must start where we are, challenge and overturn the 
inequities where we find them, and engage daily in the tasks of transformative leadership as a 




This dissertation examines the relational components of place-based learning systems 
as potential levers of transformative change that connect individual learning to positive social-
ecological change. As depicted in placement of the middle circles in Figures 2 and 3, I broadly 
situate learning systems as a critical link between individual learning and larger social-ecological 
systems (SES). Together, place-based education (PBE) and transformative learning form the 
theoretical foundation of a novel and innovative learning system, transformative place-based 
education. Utilizing the frameworks of PBE Theory, Transformative Learning Theory and SES 
research, I characterize these nested systems (individuals, learning systems, and SES) as 
connected and changeable. As described by Panarchy Theory, productive novelty, like that 
catalyzed by innovative learning systems, can cascade through the levels of a linked SES, 
creating wide scale transformative change (Gunderson & Holling, 2002). This educational 
framework seeks to catalyze connection to place and positive transformative change in order to 
foster both individual learning and sustainable SES. 
Moving from the theoretical to the actionable, my research seeks to uncover specific 
components of place-based learning systems that can serve as levers of positive cross-scale 
(individual to SES) transformative change. Transformative place-based learning systems – 
learning systems in context to place that catalyze change - bridge the space between individual 
learning and larger SES (see Figures 2 and 3). As a nested adaptive boundary system, or 
panarchy, transformative place-based learning systems have the capacity to catalyze cascading 
transformative change between faster changing, less complex systems, like individuals, and 
slower changing, more complex systems, like social-ecological systems.  
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Figure 2: Conceptual Framework of a Transformative Place-based Learning System 
 
Note. A conceptual model of a transformative place-based learning system. By providing 
connection and change (highlighted in yellow) grounded in PBE and Transformative Learning 
Theories, transformative PBE can link individual learning to SES. 
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Figure 3: Transformative Place-based Learning Systems as a Nested Adaptive Boundary System 
 
Note. As a nested adaptive boundary system, a transformative place-based learning system, 
highlighted in yellow, links less complex and faster changing individual learning with more 
complex and slower changing SES. 
 
The specific components of a transformative place-based learning system are explored 
throughout this research. While many specific learning system components can be gleaned 
from the literature, it is imperative that these components be grounded in real-world 
experience. In order to make these components actionable, we must understand the web of 
relationships among transformative learning system components. To identify the specific 
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components of a transformative place-based learning system, and the relationships among 
these components, my research relies on the perspectives and lived experiences of experienced 
place-based educators.  
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Methodology and Methods 
This dissertation research seeks to generate educational solutions to social-ecological 
problems based on the perspectives of transformative place-based educators; specifically, their 
conceptualization of learning systems. To connect individual learning to positive change at the 
SES level, we need to identify educational levers that catalyze connection to place and 
transformative change. These transformative levers can be revealed through the mental 
models of place-based educators. Some hypothesize that perceiving more connections in a 
system may offer more options for individuals or communities to act as catalysts for change 
(Ozesmi & Ozesmi, 2004). By creating an aggregated (combined) cognitive map depicting the 
connections in a transformative place-based learning system, central components are identified 
that can inform an ecological model of education that engages current and future generations 
in addressing the pressing issues of wicked environmental problems.   
This dissertation research is grounded in a constructivist belief that knowledge, reality, 
and dispositions are constructed via our individual and collective experiences, interactions, and 
relationships. With a potential impact of educational reform and positive social-ecological 
change, the research also takes on aspects of participatory inquiry, particularly given the 
selection criteria that participants are currently experts in PBE and/or engaged in implementing 
transformative place-based education. I believe that all humans have the capacity to act as 
transformative agents of change, and that individual lived experiences in intentional systems 
can construct learning and relationships that catalyze transformative social-ecological change.  
As explored in the results and discussion chapters later in this work, mapping the unique 
perspectives of place-based educators reveals relationships that serve as transformative levers 
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of social-ecological change and the pedagogical foundation of a new form of ecological 
education. 
Methodological Framework 
Environmental problems that emerge from the complexity of linked social-ecological 
systems – particularly problems stemming from human behavior and wicked problems - would 
benefit from models based on individual and collective knowledge (Ozesmi & Ozesmi, 2004).  
Evaluating the learning systems of place-based educators can help identify which relationships 
should be fostered in educational settings to help create more sustainable social-ecological 
systems (Papageorgiou & Saleron, 2013). As there are many different ways of knowing and 
learning, we need a tool to examine examples of experiences and relationships that connect 
individual learning to positive SES change (Ozesmi & Ozesmi, 2004).   
Fuzzy-logic cognitive mapping (FCM) provides a tool for understanding the role that 
human and nonhuman actors play in the production of knowledge that influences individual 
decision making and behaviors. Rooted in constructivist psychology and cognitive mapping 
theory, FCM evolved as a tool for modeling the interconnectedness and causal relationships of 
complex systems (Gray et al., 2012). Cognitive maps are an extension of the concept of mental 
models (Gray et al., 2012). First introduced by Craik (1943), mental models are visual 
representations of cognitive constructs that help us understand decision making (Gray et al., 
2015). Gray et al. (2012) elaborate, “It is hypothesized that individuals constantly rely on mental 
models to structure their understanding, explain the world, and to some extent, make decisions 
that reflect this internal process of reasoning” (p. 3).  As such, Gray et al. (2013) conclude, 
“Mental models are therefore important constructs for understanding human interpretation of 
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the external world as well as reference points that influence decisions and behaviors that affect 
the external world” (p. 966). As a construct of an individual’s perceptions as they navigate time 
and space, mental models help us better understand the actors that foster transformative 
change.  As explained by Gray et al. (2013): 
In addition to being externally influenced through the continuous construction and 
revision of beliefs, mental models also have the ability to influence and shape the 
environments which they interpret.  Human agents, within the social and ecological 
systems of which they are a part, have the ability to alter their decisions and behaviors 
in light of anticipated changes to their perceived environment. (p. 966) 
As such, the mental models of educators can help us better understand complex cross-scale 
learning systems and identify levers of positive transformative change.  
Cognitive mapping is a strategy that depicts and utilizes mental models for analyzing 
individual perceptions and decision-making.  Concept maps, produced through cognitive 
mapping methodologies, serve as visual representations of mental models.   As Gray et al. 
(2012) explain, “Concept maps are graphical representations of organized knowledge that 
visually illustrate the relationships between elements within a knowledge domain” (p. 2).  The 
term cognitive mapping was first used in 1948 by Edward Tolman and later adopted by political 
scientist Robert Axelrod in 1976 (Axelrod, 2015; Ozesmi & Ozesmi, 2004). Axelrod’s application 
of cognitive mapping is innovative in that the causal relationships in his study are defined by 
participants, not the researcher (Ozesmi & Ozesmi, 2004). Malek (2017) writes, “The goal of 
cognitive mapping was to construct a graphical representation of a person’s system of beliefs 
about an issue on a conceptual qualitative level” (p. 132). 
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Kosko (1986) modified cognitive mapping by using fuzzy logic as a means to make 
qualitative cognitive maps computable (Van vliet et al, 2017).  Kosko (1986) writes, “In general, 
cognitive maps are too binding for knowledge base-building.  For, in general, causality is fuzzy” 
(p. 67).  Kosko applied fuzzy causal functions to Axelrod’s cognitive mapping (Ozesmi & Ozesmi, 
2004) to model the causality of variable concepts.  FCM is a soft knowledge methodology 
(Malek, 2017) that allows static qualitative models developed by participants to be translated 
into dynamic quantitative models (Gray et al., 2013).  These semi-qualitative mental models of 
a system are based on the perspectives of particular stakeholders (Malek, 2017). How the 
actors in a given system influence each other is represented in a directed graph consisting of 
nodes and directed edges (Malek, 2017). Connections are assigned a weight (-1 to 1) that 
depicts the strength of the causal relationship between the nodes (Groumpos, 2010; Ozesmi & 
Ozesmi, 2004; Van vliet et al., 2017).  Fuzzy causal graphs are analyzed with causal algebra 
(Kosko, 1986) with roots in graph theory (Ozesmi & Ozesmi, 2004).  This allows for use of 
structural metrics like centrality, complexity, density, and relative number of connections per 
variable.  Gray et al. (2012) explain, “Based generally in network analysis, FCM can be analyzed 
for any number of dimensions, which can detect differences in how individuals view the 
dynamics and components in a given domain” (p. 7). 
The last decade has shown an increase in studies using FCM across many disciplines, 
including behavioral sciences, engineering, medicine, business and management, education, 
environment and agriculture, production services, telecommunications, and information 
systems (Papageorgiou & Saleron, 2013).  In modeling social-ecological systems, FCM allows for 
scenario studies, participant modeling, and decision-making support.  Similarly, in the field of 
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education, as explained by Cole & Perichitte (2000), “The dynamic nature of the FCM makes it a 
useful tool for discovering hidden relationships between concepts” (p. 9). FCMs are a valuable 
tool for modeling transformation as they can be aggregated to create social cognitive maps that 
evolve as the community itself transforms (Ozesmi & Ozesmi, 2004, p. 50), helping us better 
understand system dynamics (Gray et al., 2012) and facilitate action planning (Gray et al., 
2013).  
Methods 
As illustrated in Table 1, a three-part mixed methods approach was utilized to conduct 
this research. This mixed-methods approach was used to create a qualitative model of a 
variable social-ecological learning system with quantified causal relationships from the 
perspectives of purposefully selected place-based educators.  
Phase one of the research included content analysis of the literature (PBE and 
transformative learning) and phenomenological interviews with experts in PBE to determine 
which components are included in a transformative place-based learning model. Phase two 
utilized the terms coded from the literature and transcribed phase one expert interviews to 
construct FCMs with educators currently working at schools implementing the principles of 
PBE. In phase three, individual participant FCMs were aggregated to create a single cognitive 
map of a transformative place-based learning system that was used for scenario studies and 




Table 1: Overview of Three-Part Mixed Methods Approach 
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Phase One: Content Analysis and Phenomenological Interviews 
The goal of the first phase of data collection was to use the literature and select experts 
in PBE to identify concepts to include in the social-ecological systems model of transformative 
place-based education (Malek, 2017; Ozesmi & Ozesmi, 2004).  First, a list of transformative 
place-based education system attributes was extracted and coded from the PBE and 
transformative learning literature referenced in my literature review. Components of 
transformative PBE learning systems were categorically hand coded. Components related to 
principles/conditions, teaching and learning experiences, and outcomes were included in the 
data based on recurring regularity throughout the literature. Next, given the novel hybrid 
framework of this research that combines PBE and transformative learning theories, categorical 
transformative PBE themes were identified by coding the PBE and transformative learning 
components together.  
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To deepen and ground the list of transformative PBE themes from the literature in lived 
experience and stakeholder perspective, concepts were added from hand coded data from 
transcribed phenomenological interviews conducted with eight purposefully selected experts in 
PBE (see section on selection criteria below for details on participants.) In individual semi-
structured phenomenological interviews, participants were asked about their lived experience 
as learners, educators, and agents of social-ecological change. Questions these experts were 
asked included: What does good education look like? How would you describe place-based 
education? And, based on your experiences, what type of learning experiences should schools 
offer to create positive change of individuals and social-ecological systems? At the end of the 
interview, phase one participants were shown the list of transformative place-based learning 
system components coded from the literature and asked which components they perceived to 
be most important and if there were others they would add. 
The qualitative research methodology of phenomenology is well-suited for making 
active meaning of lived experiences. Phenomenological research is an attempt to find the 
unique, personal, and extraordinary embedded in the complexity of everyday lived experience 
through oriented, strong and detailed descriptions from human retrospection to produce 
“action sensitive knowledge” (van Manen, 1997).  Education professor and guru of 
phenomenology, Max van Manen (1997), describes phenomenology as “a philosophy or theory 
of the unique” that describes “how one orients to lived experience” by reconstructing lived 
experience through recollection and written text (p. 7; p. 4). The reflective component of 
phenomenology is well-suited for educational research.  Wagner and Dintersmith (2016) share, 
“We have found it invaluable in setting the tone for a discussion about education to ask 
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participants to reflect on their school years.  Specifically, we ask them to describe what aspects 
of their education had a profound positive impact on them” (p. 4).  Having place-based 
educators reflect on their lived pedagogical experiences provides phenomenological data that 
can inform the transformative PBE components to be included in FCM construction. 
Two of the eight phase one interviews took place in person. All other interviews took 
place via video conferencing (i.e. Zoom or Google Hangouts) or phone. With written consent 
from the participants, all Interviews were voice recorded and later transcribed. Like the 
literature, transcribed interviews were hand coded for categorical themes. Van Manen (1997) 
writes of phenomenological themes, “Metaphorically speaking they are more like knots in the 
webs of our experiences, around which certain lived experiences are spun and thus lived 
through meaningful wholes” (p. 90). Components were isolated as thematic aspects of 
transformative PBE through the phenomenological process of selective reading and 
highlighting. In a selective reading approach, the text is listened to and read several times to 
identify components that are particularly revealing about the experience or phenomenon being 
described (Van Manen, 1997). From this coding, a list of learning system components was 
generated that was categorically combined with the list curated from the literature to be used 
in phase two of the research.  
Phase Two: Fuzzy-logic Cognitive Mapping 
In the second phase of data collection, the perspectives of a broader group of educators 
was included via the methodology of FCM. This phase of data collection took place remotely 
(via email) and in person with eight purposefully selected place-based educators at U.S. schools 
utilizing the principles of PBE (see section on selection criteria below for details on school 
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selection.) The purpose of this phase of data collection is for place-based educators to model, 
based on their pedagogical experiences and observations, causal relationships between the 
learning system components that they perceive to transform both students and social-
ecological systems.  
After an introduction to my research purpose of identifying levers of positive social-
ecological change in learning systems and an explanation of key terms, participants were shown 
an example of an FCM from an unassociated (non-education) domain (see Appendix A). Next, a 
standardized list of system components (categorically combined from phase one) was 
presented to each participant. Participants were asked to select from the list of learning system 
concepts those that they perceived to be important in positively transforming students and SES. 
Using the selected components, participants were then asked to identify their perception of 
causal relationships among the components (i.e. edge relationships) on a map that they hand 
drew. Causal relationships were depicted by drawing an arrow from one selected component to 
another selected component that the participant perceives that concept to impact. For 
example, if a participant perceived real-world problem solving to have an impact on empathy, 
they would draw a directed arrow pointing from the former to the latter. In this way, arrows 
show causality, or cause-and-effect relationships, between components. As participants created 
relationships between components, they also weighted the causal relationships they 
constructed. Causality is weighted to show the strength and nature of a relationship between 
actors (Groumpos, 2010; Ozesmi & Ozesmi, 2004; Van vliet et al., 2017). Positive (+) or negative 
(-) weighting of an arrow depicts a positive or negative relationship among the components.  
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The degree of causality can be normal (+/-), high (++/--), or ambiguous (neither positive or 
negative), as indicated by the number of positive or negative signs drawn on the arrow.  
Mapped and weighted edge relationships were converted to a matrix form for 
calculating structural metrics. Edge relationships were translated to a numerical scale (-1 to 1) 
from the degree of causality indicated on the map (Groumpos, 2010; Ozesmi & Ozesmi, 2004; 
Van vliet et al., 2017).  For example, a highly positive relationship (++) depicted between actors 
would translate to a numerical value of 1 and a negative relationship (-) would translate to a 
value of -0.5. From this matrix, structural metrics were calculated for each individual map 
including the number of concepts, number of connections, and degree centrality. Cognitive 
inferences from these measures include the degree of interaction and connectedness among 
components (Ozesmi and Ozesmi, 2004), conceptual significance of specific actors (Kosko, 
1986), degree of complex systems thinking (Ozesmi and Ozesmi, 2004), and relationship to 
potential management policies (Ozesmi and Ozesmi, 2004). 
Causal relationships can be depicted and weighted by hand drawing an FCM or drawing 
an FCM using a software interface. Alternatively, data could be collected using a grid matrix or 
Likert-scale survey by which participants could be asked to assign values to causal relationships 
in a systems investigation without an illustrative format. So, why draw? Studies in multiple 
disciplines have shown that cognitive mapping relieves cognitive strain, encourages reflection, 
and nurtures understanding among stakeholders through a reconstructed belief system (Siau & 
Tan, 2008). Unlike a survey, cognitive mapping does not require people to provide answers in a 
linear sequence nor restrict their answers to sentences or the choice of pre-set options. 
Creating “rich pictures” has also been recommended to depict a problem’s situation (Siau & 
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Tan, 2008) and participatory visual methodologies research stresses that drawing increases 
active engagement in the research process (Mitchell et al., 2011). Given the significance of 
place throughout the theoretical and conceptual framework in this research, it is also notable 
that constructing maps has been shown to increase visual ecological literacy and sense of place 
(Sobel, 1998). 
Phase Three: Aggregation and Scenario Planning 
In the last phase of data collection, a combined social cognitive map was created by 
aggregating (combining) the individual FCMs. The aggregated map represents a transformative 
place-based learning system as perceived by the participants. The aggregated map is created by 
combining and averaging the numerical edge relationships in the individual matrixes. The 
aggregated map is a collective representation of all of the educator participant’s perspectives. If 
two components were determined to have the same causal relationship by more than one 
educator, then the weight of the relationship in the aggregated map was determined by taking 
the average of the values assigned to that relationship in the individual FCMs.  
As done for each individual map, structural metrics were calculated for the aggregated 
map. Of particular interest here is the measure of centrality which speaks to the degree of 
influence of individual components on the model (Kosko, 1986). Components with the highest 
degree of centrality in the aggregated model are theoretically the learning system components 
that have the highest degree of influence on the overall system. The degree centrality is 
determined by calculating the sum of the weights of all of the directed connections coming to 
(indegree) and away (outdegree) from a particular component. The higher the degree 
centrality, the more important the role a component plays in a system (Kosko, 1986). 
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With the help of the software interface Mental Modeler (www.mentalmodeler.org), the 
aggregated map was also used to run computer-based “what if” scenarios. These scenarios are 
formulated by altering the edge relationships found in the aggregated model.  The program 
uses a sigmoid function to model relative increases and decreases in the outputs of scenarios 
related to theoretical increases or decreases in the weight, or significance of impact, of specific 
system components. For example, by increasing the relationships linked to a component from 
positive (0.5) to high positive (1), one can predict the impact on the rest of the system. 
Scenarios were run on individual and combined components that had a high degree of 
centrality and/or that emerged as essential themes through the phase one interviews. These 
scenarios can help inform the development of learning systems that connect learning at the 
individual level to change at the level of SES. 
Participants  
The intent of the research is to represent the perspectives of transformative place-
based educators. Study participants are place-based educators currently working in the United 
States. Using purposeful sampling, I selected eight experts in PBE for phase one 
phenomenological interviews (see selection criteria section for more details).  All of the phase 
one participants agreed to use of their names in this study (see Appendix B). Phase one 






Table 2: Phase One Participants 
Phase One Expert Participants 
1. Julie Amburg, Head of School, Cascades Academy 
2. Francisco Guajardo, Professor of Educational Leadership, University of Texas Rio 
Grande Valley; CEO, Museum of South Texas History 
3. Larry Rosenstock, Founder and CEO, High Tech High  
4. Jack Shea, Initiator, Wasatch Mountain Institute 
5. Nancy Shea, Founding Executive Director, The Murie Center; Owner, True Nature 
Consulting 
6. Greg Smith, Emeritus Professor of Education, Lewis & Clark College  
7. David Sobel, Emeritus Faculty, Department of Education, Antioch University New 
England 
8. Tom Vander Ark, Chief Executive Officer, Getting Smart 
 
The goal for phase two of the research was to collect data from secondary school (grade 
9-12) educators currently working in organizations identified as practicing the principles of 
place-paced education (see selection criteria section). Twelve schools were initially invited to 
participate in the study. Phase two data was successfully collected from a total of eight place-
based educators currently working at three innovative U.S. schools: Cascades Academy in Bend, 
Oregon, Catlin Gabel in Portland, Oregon, and One Stone in Boise, Idaho. Heads of each of the 
participating schools agreed to have their schools referenced in this report (see Appendix C). 
While involving more stakeholders/experts improves reliability by allowing for 
knowledge aggregation (Malek, 2017) and a more accurate model of a transformative social-
ecological system (Papageorgiou, 2013), it is also acknowledged here, as explained by Ozesmi & 
Ozesmi (2004), “With FCMs you can have as many knowledge sources as wanted with diverse 
knowledge and different degrees of expertise. These knowledge sources can all be easily 
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combined into one FCM. There is no restriction on the number of experts or on the number of 
concepts” (p. 45).  
Selection Criteria 
The selection criteria used in the research are a form of purposeful sampling. Patton 
(2014) describes purposeful sampling as “strategically selecting information-rich cases to study, 
cases that by their nature and substance will illuminate the inquiry question being investigated” 
(p. 264). More specifically, a combination of two comparison-focused strategies was used: 
group characteristics sampling and reputational sampling. Group characteristics sampling 
involves selecting an information-rich group that can reveal important group patterns (Patton, 
2014). Reputational sampling includes selecting people with key knowledge or influence who 
can shed light on the inquiry (Patton, 2014). 
Phase one interview participants were selected via reputational sampling. Before being 
asked to be part of the research, textual research was completed of potential participants.  
Textual research included online profiles, professional bios, published works, awards, degrees, 
CVs and/or recorded interviews. Criteria searched for included: current work in the field of 
innovative place-based education in the United States, published work in PBE and/or a 
leadership role in an organization with a mission related to the principles of PBE, and a 
minimum of ten years of experience in the field of education. My position as Head of School at 
Teton Science Schools, a national leader in PBE, made me well-positioned to gain access to this 
group of experts through my existing professional channels.  These channels include 
professional memberships (i.e. Northwest Association of Independent Schools, Place Network 
Schools, Master Transcript Consortium), conferences (i.e. Place-Based Education Symposium, 
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Heads of School meetings, National Association of Independent Schools), and personal 
networks (i.e. Teton Science Schools Education Advisory Committee). 
Phase one participants were given the option as to whether or not their interview data 
and identity was kept confidential in the reporting of this study. While requesting non-
confidential data from human participants can be atypical in some fields, the validity of 
reputational sampling rests in acknowledging the specific expertise that participants bring to 
the study and strategies to ensure that they have no other interests than to share their honest 
perspectives. All participants opted to have their identity and data publicly shared in all 
reporting of this work (see Appendix B). 
Phase two participants and participant schools were selected via group characteristics. 
the goal was to sample current secondary (grades 9-12) educators in the United States working 
for organizations that are practicing the core principles of PBE. As identified by Teton Science 
Schools, PBE principles include local to global context, learner centered, inquiry-based learning, 
design thinking, community as classroom, and interdisciplinary approach. It is more important 
to my research to identify these principles in practice, rather than select organizations or 
programs that self-identify as “place-based.” With common roots in environmental and 
experiential education and overlap with recent innovative educational frameworks including 
deeper learning (Bellanca, 2014) and character-based education (Berkowitz & Bier, 2004), there 
are several programs practicing PBE principles without being labeled as such.  
Participant schools were primarily identified through member-checking, or referrals 
made by phase one experts. Research of school profiles, websites and related press was 
conducted to confirm that the school was practicing the principles of PBE. If these criteria were 
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met, school leaders were contacted to inquire if the school was interested in participating in 
the study. School leaders were required to sign a consent form in order for any educators at the 
school to participate in the study. Like the phase one participants, school leaders were given 
the option as to whether or not to keep their schools’ participation in the study anonymous. 
Again, like the phase one participants, all participating schools chose to have their participation 
be public in all reporting of this work (see Appendix C).  
I chose to focus my proposed research on secondary school (9-12), rather than primary 
(K-5), educators to better distinguish between formative and transformative learning.  Though I 
believe that all learning can be transformative, or perspective-shifting, much of both primary 
and secondary education is formative, where we develop our earliest perspectives, and 
instructional (“how-to”). When compared to younger students, older students are more 
equipped to reassess previously created perspectives, based purely on having had more 
meaning-making experiences. Frankly, I also believe that innovative education is often harder 
to do in secondary school as the pressure of traditional metrics like college acceptances, 
standardized test scores, and grade-point averages can cause parents, administrators and 
teachers to fear change. 
Within identified schools, selection criteria for phase two educator participants included 
direct instruction of grade 9-12 students and the recommendation of the Head of School. 
Similar to my approach with phase one participants, I leveraged my professional connections to 
gain access to peer organizations that were demonstrating the practice of PBE principles. 
School leaders were contacted to request that the FCM survey be sent to faculty and staff that 
 56 
the school leaders felt were successfully implementing the principles of PBE. All phase two 
cognitive mapping data remains anonymous in this report.  
Guidelines in the Institutional Review Board (IRB) (2019) Investigators Handbook for the 
Protection of Human Participants were followed throughout this research. All participants were 
required to sign informed consent forms. 
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Results: Identifying the Components of a Transformative Place-Based Education System 
The purpose of the first phase of data collection was to identify the core components of 
a transformative place-based learning system. The list of components was constructed via 
content analysis of the place-based education (PBE) and transformative learning literature and 
phenomenological interviews of leaders in the fields of PBE and educational innovation. 
System Components as Identified in the Literature  
Components of transformative PBE learning experiences relating to 
principles/conditions, teaching and learning experiences, and outcomes were extracted from 
the PBE and transformative learning sources referenced in my literature review. Components 
were included based on recurring regularity throughout the literature. Components were hand-




Table 3: Place-Based Education (PBE) Components from the Literature 
Place-Based Education (PBE) Components from the Literature 
Principles/Conditions Teaching & Learning Experiences Outcomes 
Agency Action  Academic grades 
Challenge Built environments Agency 
Community (as classroom)  Community Appreciation 
Community impact  Convergence of social- ecological Citizenship 
Context (local to global) 
Cultural and historical 
investigations Collaboration 
Data collection Design thinking Community connections 
Design thinking Engagement Connection 
Ecological Entrepreneurialism Context 
Economic Environmental advocacy Empathy 
Experiences Environmental monitoring Engagement 
Experts Getting outdoors Entrepreneurship 
Global challenges Hands-on activities 
Pro-environmental 
behavior 
Inquiry-based Inquiry Environmental stewardship 
Interdisciplinary Involvement in public process Experience 
Learner-centered Leadership  
Health, vitality, quality of 
life 
Local learning Natural environments Interdependent worldview 
Observations Personalization Knowledge 
Places Real-world problem solving Leadership 
Predictions Service learning Learning 
Project-based Social environments Love 
Questions Science learning Partnerships 







  Sense of place 
  School culture 
  Self-efficacy 
  Social-emotional skills 




Table 4: Transformative Learning Components from the Literature 
Transformative Learning Components from the Literature 
Principles/Conditions 
Teaching & Learning 
Experiences Outcomes 
Existing frames of reference Action  Agency 
Habits of mind  Agency  Agent of change 
Mentoring community Authentic practice  Citizenship 
New frames of reference Awareness of context  Empathy   
Opportunities for committed 
action Critical reflection Joy 
Points of view Dialogue New perspective 
Presence of the other Disorienting dilemma Personal transformation 
Reflective discourse Holistic orientation Shift of consciousness 
 Individual experience Social change 
 Interdependence Social justice 
 Leadership Understanding of ourselves 
 Problem solving  
 Promoting change  
 
From the initial lists of transformative PBE components from the PBE and 
transformative learning literature, categorical transformative PBE themes were identified by 
combining and hand coding the lists of PBE and transformative learning components. These 22 
transformative PBE components are compiled in Table 5. Given the nature of human science 
research and the focus of this research on the experience of teaching and learning 
transformative place-based education, thematic categorical coding was approached from the 
phenomenological perspective of grasping the essential meaning of an experience, rather than 




Table 5: Transformative Place-Based Education (PBE) Themes from the Combined Literature 
Categorical Transformative PBE Themes from the Combined Literature 
Action Engagement Learner-centered 
Agency Entrepreneurialism New perspective 
Agent of change Environmental stewardship Place 
Citizenship Individual experience Problem solving 
Community Inquiry Reflective discourse  
Context Interdependence Student achievement 
Design Thinking Interdisciplinary   
Empathy Leadership  
 
 
System Components as Identified in Phase One Expert Interviews  
In order to ground transformative PBE themes from the literature in real-world 
experience, eight individuals I identified as experts in the field of place-based education were 
interviewed. In semi-structured phenomenological interviews ranging in length from 35 to 62 
minutes, participants were asked to speak about their lived experiences in, and perceptions of, 
transformative place-based education. Two of the interviews took place in person. The other six 
interviews took place over the phone or via video conferencing.  
Participants were selected based on demonstrated expertise in the field of place-based 
education and educational innovation, including work in the field of place-based education in 
the United States, published work in place-based education and/or a leadership role in an 
organization with a mission of place-based education, and a minimum of ten years of 
experience in the field of education. Given that the participants’ prominence in the field of PBE 
lends validity to this study, interviewed experts were given the option to wave anonymity in the 
sharing of these results. All eight of the interviewed experts agreed to have their identity 
shared openly in this report, enabling the transparent inclusion of their unique lived 
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experiences (see Appendix B). As such, a brief biography and key elements of the experiences 
and perspectives shared in semi-structured interviews are included in this section. 
Julie Amburg  
Julie has served as Head of School of Cascades Academy in Bend, Oregon since 2015. 
Before becoming Head, Julie served as Cascade’s Associate Head of School from 2006-2015. 
Cascades Academy is a pre-kindergarten to grade-twelve independent day school with a 
mission to operate as “an engaged, vibrant community that weaves challenging academics with 
experiential learning to inspire socially responsible individuals ready for a diverse and changing 
world” (Cascades Academy, 2020). Julie is also a member of the Northwest Association of 
Independent Schools’ Board of Governors and Chair of the Committee on Educational 
Sustainability and Innovation. Prior to working at Cascades Academy, Julie worked for 
Backroads, an active travel company specializing in hiking and cycling vacations worldwide 
where she led trips and managed operations in South America and Europe.  
In her interview, Julie offers many examples that highlight PBE principles at work at 
Cascades Academy. She speaks about the school’s expedition track that gets students off 
campus every Thursday to explore a theme of interest to students. A current expedition track is 
exploring the local food economy of Bend, including farm to table business models, food 
insecurity, and comparing sustainable versus industrial agriculture. Julie describes this example 
of PBE as “connecting students in a real time, experiential way that connects what they're 
learning with where they're learning it.” Julie emphasizes the student-centered nature of this 
program in sharing, “We asked the kids, ‘What are you guys interested in?’ And then, we're 
going to go out and design it. Because if you're interested in it, it's just a reinforcing cycle for 
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everyone.” Julie also shares stories about Cascade Academy’s traveling school, a semester-
based interdisciplinary program for high school students that is planned to focus on Latin 
American studies – politics, history, literature, ecology - and include a ten-day study in Costa 
Rica. As Julie describes, “So in that case, the entire trimester the content is really connected to 
that particular place.” Another example Julie speaks of is Cascades’ eighth-grade project, a full-
year “deep dive” into a topic of interest to the student. Julie highlights one student who was 
successful in working with an organization in Nepal. “So, here was someone whose individual 
interest turned into an eighth-grade project is now has basically turned into a community 
partnership that we the school have continued to nurture,” Julie shares, “And that's pretty 
awesome.”  
Personally, Julie shares that living abroad was the most profound educational 
experience she ever had. She states, “I think that that's a great example of place-based 
education. It doesn't really get any better than that. Immersing yourself in a totally different 
place and having to reframe your thinking around everything.”  
Transformative PBE themes that emerge in Julie’s transcribed interview include 
authenticity, engagement, reflection, active, experiential, interdisciplinary, community, 
empathy, collaboration, agency, and social responsibility.  
Francisco Guajardo  
Born in Mexico and raised near the border in Texas, Francisco recently became Chief 
Executive Director of the Museum of South Texas History in Edinburg, Texas. As a Professor of 
Educational Leadership at the University of Texas Rio Grande Valley, Francisco founded the B3 
Institute which facilitates the process through which the university becomes a bilingual, 
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bicultural, and biliterate institution. To date, Francisco has authored more than fifty academic 
articles and three books, including Reframing Community Partnerships in Education (2016) and 
Ecologies of Engaged Scholarship (2018). Francisco currently serves on the Education Advisory 
Committee of Teton Science Schools. 
In his interview, Francisco continuously emphasizes the significance of the self, what he 
calls “connection to being,” and reflective practice in effective transformative PBE. This inward-
looking process is consistent with examples Francisco provides throughout the interview of his 
own transformative journey. Francisco speaks of his father, a goat herder who authored the 
autobiography, La Universidad de la Vida, as an inventive pedagogue who learns from the 
connection between his own life and the land. For his father, the greatest teacher was life, a 
model of education grounded in the relevance between the subject matter and the learner that 
Francisco believes would be in good service to all students. Francisco also speaks passionately 
about studying “with some of the great Chicano academics” at the University of Texas at Austin. 
Francisco credits these “pioneers for research on identity formation and community research” 
for helping him “make sense of my life as an immigrant.”  
Inspired by his transformative undergraduate and graduate experience and a belief that 
if we change ourselves, we can change the world, Francisco returned to his hometown after 
receiving an advanced degree to work as a public schoolteacher. When his efforts to teach 
Chicano literature and history were met with resistance, Francisco reframed his pedagogy as 
place-based education. Francisco shares of this shift to PBE, “It's not radical language, it really 
isn't. I mean, who's going to disagree with place-based education? Let me just shift my frame . . 
. It’s incumbent upon me to figure out a way that makes sense to the people I’m working with.”  
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For Francisco, PBE is about going inward and going local. These micro factors include the 
self, the organization, and the community. Francisco states, “But really, the real powers that be 
are the powers that be on the ground. You have the teachers and the children, and that's 
where the real power is. . . That power is what is transformative. That power is what is filling 
and fulfilling.” A tool for developing this transformative power in students and teachers is what 
Francisco calls “radical listening,” or “listening to be impacting.” Francisco explains, “You're 
listening because you're trying to figure it out, but you're listening also because you want to 
change things, and so you are synapsing in every single way. . . You're forced to do critical self-
reflection as you're listening. So, this is a listening that breeds a curiosity, and a life of inquiry.” 
The micro factors of self, organization, community, and local power inform the 
transformative PBE themes that emerge in Francisco’s transcribed interview, including 
connection, excitement, curiosity, reflection, inquiry, identity, and agency. 
Larry Rosenstock  
As founder and CEO of High Tech High in San Diego, California, Larry has established 
himself as a global leader in the field of progressive, experiential education. A former carpentry 
teacher, staff attorney of the Harvard Center for Law and Education, Principal of Cambridge 
Ringe and Latin School, and director of the New Urban High School Project of the U.S. 
Department of Education, Larry has been leading High Tech High, which today comprises a 
network of sixteen public charter schools, a graduate school of education and a teacher-
credentialing program, since 2000. Larry is a recipient of the Ashoka Fellowship, McGraw Prize 
in Education and most recently, the WISE Prize for Education. 
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Though Larry claims to not be an expert in PBE, it is apparent through his own learning 
experiences and the pedagogy of High Tech High that his educational philosophy is well-
grounded in synonymous principles. Perhaps the most obvious expression of these principles is 
the project-based approach that underlies Larry’s personal journey and teaching and learning at 
High Tech High. Larry refers frequently in our conversation to project-based learning and its 
core tenants of observation, reflection, documentation, and exhibition. To Larry, good project-
based learning means giving students inspiration, agency, and freedom. He describes observing 
a classroom in an inner-city high school near the U.S./Mexico border, when he was planning 
High Tech High, where 13-14 diverse students were sitting in an oval intensely listening to a 
student and the teacher was “sitting in the corner with his papers as if he has nothing to do.” 
Larry describes this example of student agency and autonomy as “one of the best things I’ve 
seen in my career.” Student agency also helps inform Larry’s understanding of PBE. Larry 
shares, “My feeling about place-based is that when I see kids, I want them to own the place. As 
long as it's safe, I want them feeling that they're doing things that they've never imagined 
before that they might be able to do.” 
Larry emphasizes that core to this experiential, project-based model of education is 
collaboration. When asking High Tech High students about their collaborative projects, Larry 
inquires, “Okay, so as a team, would you please explain to me what role everybody had and 
how did you decided who was going to do each of those roles? And did those roles overlap at 
all or is there something about it that you might have done differently?” Examples of 
collaboration are prevalent throughout almost all of Larry’s stories about transformative work 
in education, including work he has done with politicians, superintendents, teachers’ unions, 
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foundations, and school leaders. According to Larry, it is these collaborative experiences that 
allow for transformation to “happen in many directions at the same time.” 
To create a more equitable and experiential model of education, Larry understands that 
both teacher and student education must evolve. According to Larry, High Tech High is one of 
only two programs in the U.S. that fully embeds a graduate school of education in a K-12 or K-8 
school. Larry explains, “So what's curious to me is the segregation. It's like going to medical 
school and not seeing a body in a way.” Like K-12 students, Larry believes that teachers learn 
best from hands-on student-centered experiences, as evidenced in High Tech High’s graduate 
school and courses Larry has taught at Harvard and the University of California. For example, as 
a Visiting Associate Professor at UC Berkeley’s School of Education, Larry taught a course called 
New School Creation. In his overly humble way, Larry shares, “Why did I do it? Because no one 
ever taught a class on new skill creation and it's idiots like me that are starting school.” Larry 
explains that at first, he taught the course in the following progression of inquiries about the 
new school: Where is it? What's the facility? How do you hire the faculty? How do you select 
the kids? What are they all doing? After a couple of years, Larry decided that the course instead 
needed to be taught backwards, as the most important question we should be asking is “what 
are the students all doing and why?” 
In summary, Larry describes good education as “a place that is joyful, that is respectful 
of what children are capable of doing, in which they have opportunities to express themselves, 
and in which they get to create new knowledge through various methods of doing so, as well as 
absorbing old knowledge.”  
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Transformative learning themes that emerge throughout Larry’s transcribed interview 
include agency, collaboration, experiential, context and reflection. 
Jack Shea 
A self-described “scientist by training, teacher by choice and administrator by accident,” 
Jack has been creating PBE opportunities for students, teachers and communities for well over 
30 years. As Executive Director of Teton Science Schools from 1988-2013, Jack transformed the 
organization from a seasonal operation in Grand Teton National Park to a year-round, multi-
faceted program serving thousands of students and teachers each year. After leaving Teton 
Science Schools, Jack became Head of School at Meridian School in Seattle, Washington and 
now resides in Eden, Utah where he is initiator of a new place-based organization, Wasatch 
Mountain Institute. 
For Jack, the motivation to work in education is that “the education we do now, at all 
levels, is just not enough.” He credits three things in his upbringing that made him “realize that 
we’re not connecting enough to school” and drew him to PBE: he was a “free range child” who 
spent ample time outdoors in unstructured play, he started working in the family business 
when he was twelve, and he had parents who “loved to go to stuff.” Together, these elements 
offered Jack the movement, experience, social context, and contextual settings that he 
describes as the core components of PBE. 
Jack views PBE, and good education in general, as a “people construct.” As such, Jack 
believes “good education is based on having a really good teacher.” He reminisces about the 
“cool people that were there at the right time” at the start of Teton Science Schools’ graduate 
program, sharing, “The problem is, there haven't always been enough resources to get the right 
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people and the right number of people there all the time.” Given the central role and shortage 
of good teachers, Jack suggests that administrators “need to be a real manipulator of the 
teacher body.” Jack sees most schools as composed of one third great teachers, one third low 
performing teachers, and a third that are “somewhat mediocre.” Of the mediocre middle, Jack 
shares, “That middle part is really, really big in terms of not being able to accomplish high 
performing education of the kind that we want placed based education to be.” Manipulating 
faculty composition to “get the consistency up to those players in that dance we’re talking 
about” is not something Jack is afraid to do, as evidenced in the turnover of half of the faculty 
during his four years at Meridian. 
Jack spoke throughout our conversation about the empathy that is gained through 
teaching and learning in highly variable, multisensory environments where often things go 
wrong. Jack states, “I just think that what it is, is that you learn that big negatives can have big 
effects, and so you become a more empathetic responsible adult to work on the negatives in a 
community. It just becomes a natural transference of that early learn.” In contrast to the “hyper 
structured environments that don't let anything go wrong” that are often found in traditional 
educational settings, Jack sees the value in real world experiences that offer challenge, 
obstacles, societal context, and opportunities for authentic problem solving.  
Transformative PBE themes that emerge in Jack’s transcribed  interview are context, 
leadership, experience, community, multisensory, empathy, real-world, challenge, and place. 
Nancy Shea  
Nancy is the founding executive director of The Murie Center, a wilderness retreat 
center with an original mission of “mindful action on behalf of wild nature and the human 
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spirit,” founding director and dean of students of Teton Science Schools’ graduate program, and 
founder and current owner of True Nature Consulting, a coaching service for non-profit 
businesses. In addition to her work through True Nature Consulting, Nancy currently works as 
adjunct faculty for Southern Oregon University and the University of Wyoming in the fields of 
nonprofit management, environmental philosophy and women’s studies.  
With an M.A. and Ph.D. in Philosophy, it is no surprise that Nancy’s interview 
emphasizes the relationship-driven components of transformative PBE, including sense of 
place, hybridity, spirituality, and emotional intelligence. These threads are evident in the 
experiences Nancy speaks about in her interview, including her childhood, education and 
career. 
Nancy speaks about her early work in environmental education on the east coast 
throughout our conversation, including some work she did for a short time in Manhattan. 
Nancy shares, “I had to teach kids about nature. And I took them out to parks like Needle Park 
where there was virtually nothing except for dirt. But even then, I could begin to get these kids 
to think about what is this stuff that surrounds us, that's not us, that's not human? And what 
does that mean to us?” Nancy refers to these early days in environmental education as 
“primitive” and grounded in experience more than knowledge. Nancy speaks similarly about 
experiences in her own childhood with a father who loved nature and “made it feel like family” 
despite not knowing “diddly squat about it.” It was these authentic experiences in nature that 
inspired Nancy’s “natural draw towards being outside.” 
This “less is more” experiential philosophy infuses Nancy’s thoughts on teacher 
education, as well. With two educator parents, Nancy entered her undergraduate program with 
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a focus on teacher education, but quickly dropped it because she was “bored out of her mind” 
as a result of university teachers who “weren’t at all inspiring.” Hence, years later when Nancy 
founded the graduate program at Teton Science Schools, the emphasis was not on protocols or 
scientific knowledge, but on relationships with the human and “more than human” world built 
through real experiences grounded in place. Nancy explains, “I think there was an interest, a 
shared interest in taking each little grad student who showed up and say, ‘Okay, how can we 
take this person on a journey this year that is as much emotional, intellectual, spiritual 
whatever categories you want to use?’ And I think the students, or at least when I was there, 
felt like that was part of it.” For Nancy, “waking teachers up” to the fact that we are members 
of a bigger natural community is a critical component of transformative PBE. Nancy states, “If 
education could more mimic an ecological process, then we're trained up to be more members 
of this community because we're already seeing the world that way.” 
The same “primitive” experiential philosophy is evident in the stories Nancy shares 
about the early work of the Murie Center (now part of Teton Science Schools and named the 
Murie Ranch). She remembers free-flowing conversations without outcomes or goals with 
participants including authors Barry Lopez and Terry Tempest Williams and President of the 
Wilderness Society, Bill Meadows. Nancy reminisces, “We're going to sit together as a group of 
professionals who have been working in this world for a long time and have very deep 
connections to nature, but we don't get to talk about it much, and see where we go.” As Nancy 
describes, “We weren't educating. We were inspiring.” 
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Key transformative learning themes in Nancy’s transcribed interview are relationship, 
vulnerability, authenticity, sense of place, hybridity, inspiration, interdependence, spirituality, 
reflection and responsibility. 
Greg Smith  
Greg is emeritus professor of education at Lewis & Clark College Graduate School of 
Education and Counseling in Portland, Oregon. Greg was a professor of teacher education at 
Lewis & Clark for 28 years. Two of his favorite courses to teach were Envisioning a Sustainable 
Society and Theory and Practice of Environmental and Ecological Education. Greg has authored 
several books and papers on place-based education, including Place-Based Education in the 
Global Age (2007), Place- and Community-Based Education in Schools (Sociocultural, Political, 
and Historical Studies in Education) (2010), and Place-Based Education: Learning to Be Where 
We Are (2002). Greg currently serves on the Educational Advisory Committee at Teton Science 
Schools. 
Throughout our conversation, Greg weaves in eighteen different examples of schools 
and educational leaders successfully doing the work of transformative PBE. A consistent 
component of these stories is what Greg refers to as the “happiness quotient.” For example, 
Greg speaks of the founding principal of the Sunnyside Environmental School in Portland, 
Oregon receiving a visit from her central office supervisor who exclaimed, “When I come into 
this school, it just strikes me that what makes it so different from the other schools that are in 
the same region, is that people are happy." Though difficult to measure, Greg stresses that 
happiness is, in fact, observable and to him “a central indicator that the right things are going 
on.”  
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Greg’s depth of experience in PBE is impressive and clear. He credits Neal Maine, an 
Oregon educator whom he references as the “grandfather of place-based education,” as 
inspiring him “to begin to put together the pieces in the way that I have.” According to Greg, 
what Neal emphasizes is that we need to “start treating kids as citizens right now, because they 
are citizens.” Greg shares multiple examples of community-based projects under Neal’s 
leadership in Seaside, Oregon, including fourth graders working with the fire department to 
determine if local residents were changing their smoke detector batteries, the pre-calculus class 
working with the emergency planning department to measure the dimensions of the city’s 
buildings on the tsunami plane to assess the potential impact of tsunamis of different sizes, and 
another class working with the Parks Commission to investigate all of the playgrounds in the 
county in order to make a recommendation about installing new playground equipment. As 
Greg explains, “In those instances the kids were really becoming central players, like eyes and 
ears of the community, and invited into the process of really shaping community decisions.” He 
shares similar examples from the Cottonwood School for Civics and Science and the Sunnyside 
School and explains that these kinds of “collaborative arrangements” may be another “central 
element of this entire process” as they enable kids “to see themselves as people who can make 
real contributions.” 
A practicing Zen Buddhist, Greg sees a balance between gradual and sudden 
transformation in schools, as informed by the school’s proportion of early adopters and the 
presence of a strong leader. Greg shares, “I think about the schools that I'm familiar with that 
have been most successful, it often has been linked to a leader, either in the principal's office, 
or a team of teachers who, for one reason or another, have awakened to a different way of 
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approaching education.” Strong leadership and intentional faculty culture were consistent 
themes in Greg’s stories, including the need to understand the “degrees to which there has to 
be a belief in what is going on.” According to Greg, “The main problem is that schools are 
largely institutions aimed at socializing people to the current social reality. And, changing that is 
very, very difficult.” Greg references David Greenwood’s concepts of reinhabitation and 
decolonization multiple times, sharing, “I think Place-Based Education somehow needs to deal 
with both of those. Like, how did we get in this mess that we're in, and what kinds of things can 
we do to get out of it?” To Greg, part of the solution for developing strong leadership and 
affecting change is teacher training that creates opportunities for new teachers “to learn in 
ways that, I think for most of them, would just be completely different from the way that they 
experienced school.” He elaborates:  
You know, people who often times become teachers are people who are successful 
students and had really learned how to play the game. And, the people who have 
learned how to play the game are not always the people who are interested in trying to 
change the rules. And so, it requires a willingness to take risks, to look beyond 
convention, and be a nonconformist. So, I think somehow schools have got to be able to 
attract those people. 
This entrepreneurial approach to education is evident in many of Greg’s examples of successful 
transformative PBE, including Ethan Lowenstein’s work in Michigan and David Sobel’s work at 
Antioch University New England. 
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 Key transformative PBE themes from Greg’s transcribed interview include respect, 
relationship, happiness, personal experience, innovation, health, entrepreneurship, 
responsibility, leadership, citizenship, and place. 
David Sobel  
Many credit David with helping to develop PBE philosophy. He has written several works 
on the topic of PBE, including Childhood and Nature: Design Principles for 
Educators (2008), Place-Based Education: Connecting Classrooms and 
Communities (2004), and Beyond Ecophobia: Reclaiming the Heart in Nature Education (1996). 
David, now faculty emeritus, recently retired as core faculty member and Director of 
Elementary Certificate Programs in the Education Department at Antioch University New 
England. 
The definition David shares of PBE is perhaps one of the most straightforward: “It's 
breaking down the boundaries between the school and the school yard and the community. It's 
taking advantage of the learning opportunities that exist both naturally and culturally in the 
immediate setting to make learning more relevant.” In our conversation David shares multiple 
examples of PBE in action, many the product of the CO-SEED (Community-based School 
Environmental Education) project he co-developed at Antioch.  David speaks of the need for 
“tilling the soil” on which to plant the seeds of PBE, readiness often achieved by a 
transformative school leader or “little bright spots” of transformative educators. One example 
David uses is a K-8 school in Chesterfield, New Hampshire that is featured in the film Turning 
School Inside Out. David explains: 
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The teachers that were less invested in the beginning got more invested as a function of 
A, other teachers in the school that had enthusiasm; and B, the principal's investment in 
the process; and C, this what we did in the CO-SEED thing, this parallel process to do 
community visioning. 
Other examples of scaling impact and implementation of PBE from “whole-school thinking to 
community-thinking” referenced by David include forest kindergarten programs, an innovative 
principal in the Boston public schools, and a mountain-based curriculum developed for an 
elementary school in Vermont.  
David is initially resistant in his interview to being asked about what personally led him 
to PBE, but then shares openly about the internships he did as part of his teacher training at the 
Prospect School and his own discovery of natural history as a course of study. David describes 
“teaching himself environmental education” during an internship at the Vermont 
Environmental Center and the “a-ha” moment of realizing that “knowledge resides in local 
places” during a study of redwing blackbirds for an animal behavior course in college. David 
shares, “And then it was me just kind of following my nose in those directions.” This powerful 
blend of natural history and experiential education echoes through the integrated learning 
program David helped build at Antioch and the work he continues to do with students there 
today. During our conversation in his office, David share examples of Sugar Maple journals 
created by graduate students in his PBE class. Each unique, they represent a six-week 
phenological study of an individual sugar maple. David explains:  
That's a good illustration of how you have one process that's really highly scaffolded and 
everybody's essentially doing the same thing. And then you've got one piece of it where 
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they have to create a question. Those wind up being completely different. From year to 
year, 90% of those are different. That was a good indicator to me that, okay, this is 
working. 
The journals range from being highly scientific and technical to highly artistic, variation that 
David attributes to a thoughtful balance between teacher-scaffolded and student-directed 
instruction. 
More than any other participant, David stresses the importance of maintaining (and 
assessing) a high level of student achievement. David shares, “It's not going to be a potent 
change mechanism or a different paradigm for school change unless the student achievement 
thing is part of it.” Perhaps this emphasis is explained given that most of David’s work has been 
with public schools accountable to traditional metrics, but he does a convincing job weaving a 
focus on student achievement through his perspective on change management and leadership. 
When speaking about the school leaders that recently served on a symposium panel David 
moderated, David states, “They all have a clarity of vision and they understand the relationship 
between the changes they want to make and how it's going to both transform learners, but it's 
also going to do the student achievement thing.” 
Key transformative PBE themes in David’s transcribed interview include social context, 
time outdoors, community, academic achievement, leadership, and place. 
Tom Vander Ark  
Tom is an advocate for innovations in learning. He is CEO of Getting Smart, a learning 
design firm that “advises learning organizations on the path forward,” and co-founder of the 
first education venture fund, Learn Capital. Previously, Tom served as the first Executive 
 77 
Director of Education for the Bill & Melinda Gates Foundation and as a public-school 
superintendent in Washington State. Tom has published thousands of articles and contributed 
to over fifty books and white papers. He is author of Getting Smart, Smart Cities that Work for 
Everyone, Smart Parents, and Better Together. Tom is a board member for Education Board 
Partners, Director for 4.0 Schools, Digital Learning Institute, Latinx Education Collaborative, and 
eduInnovation. He also serves on the education advisory committee of Teton Science Schools. 
Tom jests in his interview that his personal memoir would contain more chapters on 
failure than success, though this is hard to believe given the broad scope of his successes. He 
shares stories about growing up embedded in the mountains of Colorado where he gained 
powerful leadership experience through introducing others to the great outdoors. Tom came to 
understand his calling in education when he was 32. Tom shares of this time, “I could clearly 
articulate my interest in helping to build a sense of community where every kid could benefit 
from a great education and dream their own dream, it was really a community-building vision.” 
This led Tom to an opportunity to serve as superintendent in a newly incorporated city in 
Washington State where he describes “strong concentric rings of internal and external 
leadership.” Tom describes those five years as superintendent as “really the most powerful 
leadership experiences of my life because they were so rooted in and committed to making a 
place different and better.” This perhaps explains why Tom frequently writes and speaks about 
school and system leaders. As he describes in our conversation, “a school head or a system 
head can change the trajectory of a place by giving it a sense of identity and a vector of hope 
that things can be different and better if we work together.” 
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For Tom, transformative PBE is rooted in a sense of awe and wonder. He shared a story 
of returning from a trip to tour the cathedrals of France to his job as superintendent and 
leading his principals into a dark gymnasium where he asked them to lie down. He put Bach's 
Organ Cantata in D minor on a boombox and asked them to listen and to “feel that final chord 
in their spinal column.” Then Tom said to them, "I'd like you to think, this week, about your 
school. Is there something that you're planning for the following week that will create that 
sense of awe and wonder in your kids?" To Tom, place does just that, adding, “it doesn't have 
to be complicated. It's like, ‘Let's go outside and look up.’” 
Tom speaks with authority on creating innovative, community-connected schools that 
foster the skills students will need to make a difference in the world. According to Tom, starting 
a really innovative school “requires four or five impossibly difficult things.” These include clear 
vision, a new outcome framework, a new learning model, building a school model – including 
strategy, structures, systems, schedules, supports, and professional development - around that 
learning model, and building a community. To enable this difficult process, Tom recommends, 
“Don’t do it by yourself. Find your tribe and do it with like-minded people.” Despite the difficult 
nature of this work, Tom shares many examples of schools and programs doing this well, 
including Leadership St. Vrain in Colorado, Verdi Eco School in Florida, One Stone in Idaho, and 
Teton Science Schools. To make innovative work like this sustainable, Tom sees the need for 
“thick agreements around culture, aims, structures and strategies” and “attention to the 
leadership pipeline.” 
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Key transformative PBE themes that emerge in Tom’s transcribed interview are agency, 
engagement, connection, multisensory, collaboration, context, leadership, innovation, 
community, networks, and awe. 
Themes from Expert Interviews 
Each of the eight expert interviews were transcribed and individually coded to identify 
the components of a transformative PBE learning system from the perspective of each of the 
participants. Components were isolated as thematic aspects of transformative PBE through the 
phenomenological process of selective reading and highlighting. In a selective reading 
approach, the text is listened to and read several times to identify components that are 
particularly revealing about the experience or phenomenon being described (Van Manen, 
1997). Identified thematic transformative PBE components were highlighted in the transcribed 




Table 6: Transformative Place-Based Education (PBE) Components from Individual Expert 
Interviews 
Transformative PBE Components from Individual Expert Interviews 
























































































































As listed in Table 7, fourteen categorical themes were identified by combining and 
coding the components of the individual semi-structured phenomenological expert interviews. 
The collective categorical themes in Table 7 represent experiential themes that recur as 
commonalities (van Manen, 1997) between the various descriptions shared throughout the 
transcribed expert interviews. 
 
Table 7: Transformative Place-Based Education (PBE) Themes from Expert Interviews 
Categorical Transformative PBE Themes from Expert Interviews 
Agency  Context Reflection 
Challenge  Engagement Responsibility 
Change  Experience Time outdoors 
Collaboration   Leadership Wonder/awe/joy 
Community Place   
 
 
Combined Components from the Literature and Interviews 
 Finally, to determine the list of transformative PBE components delivered to educators 
in phase two of this study, components from the literature and interviews were combined and 
hand coded to highlight overarching categorical themes. These transformative PBE themes are 




Table 8: Components of a Transformative PBE System from Literature and Interviews 
Components of a Transformative PBE System from Literature and Interviews 
Action/active Design Thinking Place 
Agency Empathy Real-world problem solving 
Challenge Engagement Reflection 
Change Entrepreneurialism Responsibility 
Citizenship Experiences/experiential Student Achievement 
Collaboration Inquiry Student voice 
Community Interdependence Time outdoors 
Context Leadership Wonder/awe/joy 
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Results: Mapping a Transformative Place-based Learning System  
With the components of a transformative place-based learning system identified from 
the literature and expert interviews in phase one, phase two of this study investigates the 
causal relationships between the system components. To establish causal relationships, the 
research relies on the perspectives of transformative place-based educators working in schools 
in the United States that are currently applying the principles of PBE in their upper school 
(grade 9-12) programs. To investigate how the identified transformative PBE learning 
components are assembled by these educators, each of the participants was asked to create a 
fuzzy-logic cognitive map (FCM). 
School Study Sites 
 Schools in the U.S. with grade 9-12 programs were invited to participate in the study 
based on demonstrated use of the six principles of PBE. As defined by Teton Science Schools 
and discussed in the literature review, PBE principles include local to global context, learner 
centered, inquiry-based learning, design thinking, community as classroom, and 
interdisciplinary approach. As shared previously, selection criteria were dependent on 
implementation of these six principles and not on the school self-identifying as “place-based.” 
In total, twelve schools, including a mix of independent, charter and public schools, that met 
these criteria were invited to participate in this study. Heads of school of eight of the invited 
schools agreed to participate in this study (see Appendix C). In the end, data was successfully 
collected from a total of eight educators at three participating schools. To provide context as to 
why these schools were selected for this study, descriptions of each of the three participating 
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schools follows below. Heads of School all gave consent for their schools to be named in this 
work (see Appendix C).  
Cascades Academy  
Cascades Academy is an independent day school serving pre-kindergarten to grade 
twelve students in Bend, Oregon. Founded in 2003, Cascades Academy currently serves 
approximately 200 students. The mission of the school (Cascades Academy, 2020) reads, 
“Cascades Academy is an engaged, vibrant community that weaves challenging academics with 
experiential learning to inspire socially responsible individuals ready for a diverse and 
challenging world” (About section). Aligned with this mission are the school’s six core values, 
including student-centered, community, challenging academics, experiential learning, critical 
thinking, and creativity.  
 The expression of experiential learning throughout the Cascades Academy curriculum is 
the primary vehicle by which the school is actualizing the principles of place-based education. 
According to the school’s website (Cascades Academy, 2020): 
Experiential learning means that the students are engaged in their learning. They are 
active. They are outdoors. They are solving problems independently and/or 
collaboratively. They fail or succeed, but they are not afraid to fail. They reflect about 
what they have learned, and the learning sticks because of their engagement. 
(Experiential Education section)  
Cascades Academy describes experiential learning as a cycle of activity, reflection, 
conceptualization, and application. In addition to weaving through the academic curriculum, 
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experiential education is highlighted in the school’s outdoor education program, traveling 
school program, and service-learning program. 
 In the upper school (grades 9-12), Cascades describes the fall and spring trimesters as 
being approached “in a place-based thematic format” (Cascades Academy, 2020, Upper School 
section). This approach includes an integrated studies method and a culminating expedition to 
a studied region. The school website (Cascades Academy, 2020) states, “Upper school students 
gain a better understanding of all of the different “angles” to examine a topic. Learning 
becomes more meaningful. Students become more engaged” (Upper School section). An 
example of this place-based approach was provided by one of the participants who wrote about 
students working in Canada with a fish hatchery to learn the life cycle of salmon before 
releasing them into a local stream. Another example includes Cascades students studying the 
impact of insecticides on a farm in Costa Rica and then experimenting with natural ways to 
deter pests.  
Catlin Gabel 
 Catlin Gabel is an independent day school located in Portland, Oregon. Catlin Gabel was 
formed in 1957 by the merging of Catlin-Hillside School and Gabel Country Day School, both 
founded by women who were leaders in the progressive education movement (Catlin Gabel, 
2020). Today Catlin Gabel serves approximately 775 students preschool to grade twelve. Catlin 
Gabel’s mission to “support inspired learning leading to responsible action through dedicated 
teaching, caring relationships, a challenging curriculum, and community service” is guided 
through clearly articulated values of relationships, spirit of inquiry, community, diversity and 
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inclusion, critical and creative thinking, experiential learning, integrity, and environmental 
sustainability (Catlin Gabel, 2020, Mission section).  
 Progressive education at Catlin Gabel includes experiential learning, inquiry-based 
education, and educating for democracy. Examples of these and other place-based principles 
abound in the upper school (grades 9-12) program. Through experiential work, like the work 
the upper school’s InvenTeam did to implement a workplace solution for a school employee 
with a cognitive disability, cross-cultural opportunities provided by the school’s Global 
Education Program, including trips to Cambodia, France, Nepal, Peru and Taiwan, and abundant 
opportunities for outdoor education and community engagement, Catlin Gabel’s expression of 
PBE is pervasive and clear. As described by the Head of the Upper School, Aline Garcia-Rubio 
(2020), “This is an environment that fosters individual and collective development for ethically 
minded goals. Our school develops critical thinkers who communicate effectively, have agency, 
can deal with complexity, and know how to learn. Catlin Gabel graduates make the world a 
better place” (Upper School section). 
 The progressive education model at Catlin Gabel extends well beyond the 67-acre 
campus. Catlin Gabel is one of ten independent schools that co-founded the Global Online 
Academy, a nonprofit consortium that offers online high school courses, a founding member of 
the Mastery Transcript Consortium, and a member of PLACE (People Leading Across City 
Environments,) an experiential, social justice program for Portland area students “to be more 
engaged citizens by making authentic, meaningful, real-world change in their communities” 
(Catlin Gabel, 2020, Upper School/PLACE section).  
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One Stone  
One Stone is a tuition-free, independent day school located in Boise, Idaho. Founded in 
2008 as a community-based enrichment program to promote student voice and leadership, the 
non-profit opened the One Stone Lab School for students in grades 9-12 in 2016 to “empower 
students to learn and practice 21st century skills through relevant, purpose-driven, and passion-
based learning experiences” (One Stone, 2020). Now in their fourth year, the One Stone’s Lab 
School currently serves high school students in two- and four-year programs. 
Research participant Tom Vander Ark describes One Stone as one of the most 
progressive high schools in the country. In 2019, the school was featured in the documentary 
Rise: Voice of a New Generation by filmmaker John Long for the way the program authentically 
empowers student voice. At the center of One Stone’s Disruption BLOB (Bold Learning 
Objectives) is “voice” with the clarifying description, “How might we express who we are with 
confidence?” (One Stone, 2020). This focus on student voice is evident throughout the 
program, including in the composition of the One Stone Board of Directors that is two thirds 
current students. Surrounding voice in the four corners of the BLOB are mindset, creativity, 
skills and knowledge, each of which includes cognitive and non-cognitive competencies and 
dispositions. According to the school’s website (One Stone, 2020): 
Through their work in relevant, real-world experiences, students develop the social and 
emotional skills necessary for a growth mindset; they learn how to approach challenges 
and solve complex problems creatively; and they gain professional skills required of 
leaders who pursue their passions with confidence and purpose. (BLOB section) 
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As described by the school’s founders (One Stone, 2020), “We are in the habit of disruption. We 
are unafraid. We believe. And together with our partners, we are forging an army of good, for 
good” (About/Forging an Army of Good for Good section). 
One Stone’s innovative program is deeply rooted in design thinking, as developed at 
Stanford University’s d.school. As stated on the One Stone website (One Stone, 2020): 
Using design thinking, we can uncover new ideas that allow us to disrupt for good — 
improving the status quo for lasting change. Through this, students learn and practice 
critical 21st Century skills: empathy, collaboration, communication, leadership, 
innovation, critical thinking, adaptability and creativity. The process is deeply rooted in 
empathy, guiding the development of the project with the end user in mind. (Learning 
Experience section)  
Case studies shared by participants that bring this project-based model to life include work 
students did to learn about and address the local opioid crisis, local advocacy work that 
involved engaging with local stakeholders entirely by bicycle, a group that is coupling reading 
Terry Tempest William’s Refuge with a visit to the area that inspired the book, student-
designed winter explorations and summer term experiences, and real world work students are 
doing for the school’s revenue-generating design firm, Two Birds.  
Other Schools 
Other schools whose leaders signed consent forms (see Appendix C) for their educators 
to participate in this study included Casco Bay in Portland, Maine, High Tech High in San Diego, 
California, Verdi EcoSchool in Melbourne, Florida, Vermont Commons School in South 
Burlington Vermont, and Watershed School in Boulder, Colorado. Unfortunately, educators’ 
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busy schedules and current global circumstances made getting data from teachers at these 
schools unfeasible (See Reflexivity, Ethic and Limitations chapter). 
 
Educator Fuzzy-logic Cognitive Maps 
A total of eight participants representing educators from Cascades Academy, Catlin 
Gabel and One Stone completed the fuzzy-logic cognitive mapping (FCM) survey. The average 
years worked in education by phase two participants is 16.5 years. Participants were a mix of 
administrators and teaching faculty, all of whom have held responsibilities of direct instruction 
of students in grades 9-12. Phase two participants were referred by the Heads of School based 
on the faculty member’s demonstrated expertise in utilizing the six principles of place-based 
education. 
Educator participants were first asked to identify from the curated list of transformative 
PBE system components (see Appendix A) those that they view as part of a learning system that 
promotes transformative change of students and social-ecological systems. Next, participants 
were asked to illustrate the cause and effect relationships between the selected components in 
a fuzzy-logic cognitive map (FCM). Per the example provided in Figure 4, and for reasons 
discussed in the Methodology and Methods chapter, individual FCMs were hand-drawn by the 
participants. The FCMs depict how these eight transformative place-based educators assign 
meaning to learning system experiences. A positive weight of a causal relationship indicates 
that an increase in the perceived value of one component/node/experience results in a positive 
increase in the value of the related component. Conversely, a negative weight indicates that an 
increase in one component results in a decrease in the value of the related concept. 
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Figure 4: Participant Fuzzy-logic Cognitive Map (FCM) of a Transformative Place-based Learning 
System 
 
Note: Individual educator participants created hand drawn FCMs to depict causal relationships 
between components they selected from the list of 24 components to be part of a 
transformative place-based learning system. Directed arrows depict indegree and outdegree 
causal relationships. Causal relationships in this FCM are weighted with (+) and (++) to depict 
positive and strong positive relationships between components. 
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As illustrated in Table 9, individual FCMs were translated into an adjacency matrix in an 
Excel spreadsheet for calculating individual map metrics. Table 9 is the adjacency matrix for the 
sample map shown in Figure 4. The degree of causality between components in the FCM was 
translated to a numeric scale of -1 to 1. Strong positive (++) causal relationships were recorded 
as a value of 1. Causal relationships with some positive (+) relationship were recorded as a 
value of 0.5. Had the maps contained negative causal relationships, relationships with some (-) 
and strong (--) weighting would have been recorded as values of -0.5 and -1, respectively.  
 
Table 9: Participant Fuzzy-logic Cognitive Map (FCM) Adjacency Matrix of Quantitative Causal 
Weights 
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Note. Qualitative causal weights in an individual FCM are translated to quantitative values in an 
adjacency matrix in Excel. A causal relationship of (+) on the FCM translates to a value of 0.5. A 
causal relationship of (++) on the FCM translates to a value of 1. Components listed vertically in 
the first column have an effect on components listed horizontally in the first row. For example, 
per the perspective of the educator that created the FCM, inquiry has a positive (+), or (0.5), 
effect on reflection. 
 
Educator Map Metrics 
 Individual FCMs were analyzed to determine total components, total connections, and 
degree centrality. As illustrated in Table 10, there is a broad range in the individual map 
metrics. Of the 24 possible components provided to participants, the number used by 
participants ranges from 11 to 22. The total connections on the individual maps ranges from 11 
to 32.  
 
Table 10: Metrics from the Eight Individual Educator Maps 











P2-1 11 16 Reflection and student voice  2.5 
P2-2 14 16 Context  3 
P2-3 18 32 Real world problem solving  6 
P2-4 22 30 Wonder/awe/joy  4.5 
P2-5 19 23 Engagement  5 
P2-6 16 25 Place and experiential 3.5 
P2-7 12 21 Engagement  4 
P2-8 12 11 Place  2 
     
Range 11-22 11-32  2-6 
Average 15.5 21.8  3.8 
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As shared previously, the higher the degree centrality of a component, the greater the 
significance of the component in the FCM (Kosko, 1986). The degree centrality is the sum of all 
of a component’s incoming (indegree) and outgoing (outdegree) connection weights. For 
example, from the participant’s adjacency matrix shared in Table 9, the degree centrality of 
reflection can be calculated by totaling the values in both the row and column labeled 
reflection. The sum of the indegree and outdegree causal weights of the component reflection 
in the FCM in Table 9 is 2.5; therefore, the degree centrality of reflection in this FCM (P2-1) is 
2.5. 
As shared in Table 10, components with the highest degree centrality on the individual 
FCMs include reflection, student voice, context, real world problem solving, wonder/awe/joy, 
engagement, place, and experiential. The only components with the highest degree centrality 
on more than one individual FCM are place and engagement. The degree centrality measure on 
individual maps ranges from 2 to 6. Components with the highest degree centrality value are 
from maps with the highest number of total connections.  
Of the 24 transformative place-based education components compiled through the 
literature and expert interviews, all but one was selected to be part of the eight educator FCMs. 
The component that was not used by any of the phase two educators is student achievement. 
The components used the most by the eight educators are real world problem solving and 
engagement. 
Seven of the eight individual FCMs contain only positive causal relationships between 
the components. Given the directions to participants to select components for their FCMs that 
they perceive to be part of a learning system that promotes transformational change of 
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students and social-ecological systems, the predominant use of positive weighting of causal 
relationships is not surprising. The one FCM that does include a negative (-) value included 
causal relationships between three pairs of components that were weighted as (+/-); meaning, 
the component could have either a positive or negative effect on the other component. A (+/-) 
causal weight reflects an undefined relationship with a numeric value of 0. 
Participants were asked in the fuzzy-logic cognitive mapping survey if there were 
additional components not included in the list compiled through the literature and expert 
interviews that they would want to include in their FCM. Five of the eight participants included 
additional components that they would want to add to their maps. These additional 
components include social awareness, purpose, urgency, professionalism, skill development, 
knowledge acquisition, and hypothesizing. Three participants included their desired additional 
components in their FCMs. Given that participants were directed to only use components from 
the list curated in phase one in their maps, these additional components were not included in 
the aggregated FCM.  
Aggregated Transformative Place-based Learning System Map 
 The eight educator FCMs were combined, or aggregated, to create a model of a 
transformative place-based learning system. The aggregated map was created by combining 
the weighted causal relationships in the individual educator FCMs. The aggregated map is a 
collective representation of all of the educator participant’s perspectives. If two components 
were determined to have the same causal relationship by more than one educator, then the 
weight of the relationship in the aggregated map was determined by taking the average of the 
values assigned to that relationship in the individual FCMs. For example, if two educators 
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indicated that place has an impact on real world problems, but one weighted the relationship 
as (++) and the other as (+), then the relationship was assigned a value of 0.75 in the 
aggregated map. 
 For purposes of scenario planning, the aggregated map data was entered into the online 
FCM modeling software Mental Modeler (www.mentalmodeler.org). A visual representation of 
the aggregated map created in Mental Modeler can be seen in Figure 5. The aggregated FCM 
contains a total of 23 components and 119 connections.  
 
Figure 5: Aggregated Fuzzy-logic Cognitive Map (FCM) of a Transformative Place-based 
Learning System Using Mental Modeler Software 
 
 96 
Note: The aggregated map combines all of the causal relationships from the individual FCMs. 
Directed arrows depict causal relationships between components. The (+) weighting of the 
arrows depict positive relationships between the components. Thicker arrows have a stronger 
relationship. The (?) weighting on the thin black arrow represents an undefined relationship 
(weighted as +/- on the individual FCM). 
 
The aggregated FCM can be used to determine which components, from the perspective 
of the eight transformative place-based educators, have the greatest influence on a 
transformative place-based learning system.  Table 11 includes a list of all of the system 
components and their degree centrality in the aggregated map. As depicted in the table, the 
components with the highest degree centrality in the aggregated map include real-world 




Table 11: Centrality of Transformative PBE Components in the Aggregated FCM  
Degree Centrality of Transformative PBE 
Components in the Aggregated Map 
Component Degree Centrality 














Design Thinking 4.5 
Action/active 4.13 
Interdependence 4 






Student Achievement 0 
 
Scenario Planning 
Using the online tool Mental Modeler (www.mentalmodeler.org), we can conduct 
scenario planning to see what happens when we increase or decrease the significance of 
selected components. The program uses a sigmoid function to model relative increases and 
decreases in the outputs of scenarios related to theoretical increases or decreases in the 
weight, or significance of impact, of specific system components. A sigmoid function is a 
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mathematical modeling function that is used to predict the probability of certain outcomes in a 
numeric range of 0 to 1 (or 0 to -1). Values in Mental Modeler’s scenario planning tool are 
recorded as positive when there is a relative increase and negative when there is a relative 
decrease in the weight of a component in response to a theoretical increase or decrease in the 
influence of selected system components. The intent of using the scenario planning tool is to 
visualize possible effects when the weight of essential system components theoretically 
increases or decreases. As such, results of scenarios included in this report are discussed 
qualitatively as relative trends (i.e. an increase or decrease relative to other components), 
rather than quantitatively analyzed. 
For example, as depicted in Figure 6, a sigmoid function scenario run in Mental Modeler 
shows that based on the perspectives of the eight place-based educators, an increase in the 




Figure 6: Mental Modeler Scenario of a Theoretical Increase in Place  
 
 
Note. Using Mental Modeler online software, a sigmoid function scenario tool reveals a relative 
increase in the components of experiential and interdependence when a theoretical increase in 
the causal weight of place is modeled. The degree of probable change of each component in 
the aggregated FCM is denoted by the vertical red bars and a value ranging from 0 to -1. The 
larger the bar, the more significant the probable change on the individual system components 
listed on the x-axis. 
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Given that data was collected from schools already practicing the principles of PBE and 
that all causal relationships in the aggregated FCM are positive (with the exception one 
undefined relationship given a +/- weighting in the individual FCM), it is equally important to 
consider the results of a theoretical decrease in transformative place-based learning system 
components. In this manner, the scenario tool can predict possible impacts on learning systems 
that are not practicing transformative PBE. For instance, the sigmoid function scenario depicted 
in Figure 7 models a theoretical decrease in the central transformative place-based system 
component real-world problem solving. As illustrated in the graph, a theoretical decrease in 
real-world problem-solving results a corresponding decrease in the positive impact of almost 




Figure 7: Mental Modeler Scenario of a Theoretical Decrease in Real-world Problem Solving  
  
Note. Using Mental Modeler online software, a sigmoid function scenario tool reveals a relative 
decrease in all of the other transformative place-based learning system components except 
entrepreneurialism when a theoretical decrease in the causal weight of real-world problem 
solving is modeled. The degree of probable change of each component in the aggregated FCM 
is denoted by the vertical red bars and a value ranging from 0 to -1. The larger the bar, the 
more significant the probable change on the individual system components listed on the x-axis. 
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Discussion 
Though the lived experience and perspectives of each participant in this study is clearly 
unique, it is useful to explore essential themes that emerge from the whole. Van Manen (1997) 
writes, “In determining the . . . essential quality of a theme our concern is to discover aspects or 
qualities that make a phenomenon what it is and without which the phenomenon could not be 
what it is” (p. 107). Through phenomenological interviews and fuzzy logic cognitive mapping 
this dissertation explores the phenomenon of transformative place-based education. The 
purpose of this work is to be able to use knowledge of levers of change in place-based learning 
systems to inform a framework of ecological education that mitigates current and future social-
ecological problems. As such, this discussion will examine essential themes from the literature, 
expert interviews, and educator perspectives to identify the transformative levers of change in 
place-based learning systems that can help connect individual learning to SES.   
While all of the 24 transformative place-based learning system components identified in 
the research are significant, four entangled themes emerge throughout the data as clear 
connection points between individual learning and positive social-ecological change. These four 
essential themes are active engagement, context and connection to place, real-world problem 
solving, and courageous leadership. Each of these essential themes are examined in the 
sections that follow. 
Active Engagement 
 The theme of active engagement figures prominently throughout the research. Much of 
what was heard from phase one and two participants echoes themes in the PBE and 
transformative learning literature related to committed action. Committed action, or active 
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engagement, enables place-conscious meaning-making (Gruenewald, 2003) that can lead to an 
understanding of our interdependence (Daloz, 2000) and our capacity to instigate systemic 
change.  
Active engagement is a strong theme in the phase one interviews. In each interview, 
participants were asked to describe first, what good education looks like and second, how they 
know when they see good education in action. In answering this question, no one spoke of the 
curriculum or quantifiable outcomes like test scores; rather, participants spoke to the 
observable engagement and energy of the students. Participant Francisco Guajardo shares, “I 
think that you know it because you see it in the eyes, and you see it in the body language, and 
you see it in the countenance of the learner. You see the level of excitement, and that's hard to 
quantify.”  Participant Julie Amburg shares, “You see it. Their eyes are lit up, and they're looking 
up, and they're kind of leaned in, and they're maybe a little antsy, and a little like, ‘But what 
about ...’ And they're asking as many questions as they are giving answers.” Phase one 
participants collectively describe this active engagement as non-linear, student-centered, and 
visibly filled with curiosity, inquiry, and connections to community.   
 The non-linear relationships linked to active engagement as described in the literature 
and by phase one participants are reinforced in the perspectives of phase two place-based 
educators. The perspectives of phase two educator participants are captured in the aggregated 
FCM of a transformative place-based learning system (see Results: Mapping a Transformative 
Place-based Learning System chapter).  Engagement is the component with the second highest 
degree centrality (10.38) in the aggregated FCM. Though the degree centrality of active (4.13) is 
much less than that of engagement, if we “turn up” (make more positive) the weight of the 
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causal relationships associated with active in the aggregated FCM, the component that has a 
corresponding positive increase is change. Similarly, as illustrated in Figure 8, if we “turn down” 
(make less positive) the weight of both active and engagement, there is a corresponding 
decrease in the positive impact of 18 other system components, most notably in agency, 
citizenship and place.  
 




Note. Using Mental Modeler online software and the aggregated FCM of a transformative 
place-based learning system, a sigmoid function scenario tool reveals a relative decrease in 18 
system components when a theoretical decrease in the causal weight of active and engagement 
is modeled. The degree of probable change of each component in the aggregated FCM is 
denoted by the vertical red bars and a value ranging from 0 to -1. The larger the bar, the more 
significant the probable change on the individual system components listed on the x-axis. 
 
So, what promotes active engagement? Engagement is the component in the 
aggregated map that has the highest indegree metric; meaning, it is the component most 
positively impacted by its direct relationships with other components. As illustrated in Figure 9, 
eleven learning system components directly positively affect engagement: active, agency, 
challenge, collaboration, context, responsibility, real world problem solving, inquiry, design 
thinking, experience/experiential, and wonder/awe/joy. From the perspective of the place-





Figure 9: Indegree Relationships to Engagement in the Aggregated FCM 
 
 
The comments made by phase one participants regarding what good education looks 
like are supported in the exclusion of the component student achievement in the individual 
educator FCMs. Phase two participants were asked to include components in their FCMs that 
they perceive to be part of a learning system that promotes positive change in students and 
social-ecological systems.  Student achievement is the one component that was not selected by 
any of the participants. This is not to say that place-based educators do not value student 
achievement. It is noteworthy that unlike traditional educational programs that measure 
student achievement in grades, many of the schools invited to be part of this study utilize 
competency-based, also called mastery-based, learning and assessment. Competency-based 
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assessment broadens the concept of student progress to include knowledge, skills and 
dispositions, rather than just knowledge. This broadening of the traditional concept of student 
achievement to include dispositions may explain why educators in this study did not utilize the 
term student achievement in their FCMs.  
Context and Connection to Place 
 A second essential theme that emerges from the research is context and connection to 
place. Given the core concept of PBE this is not surprising, yet it is still striking to see place 
authentically emerge as the connective tissue between personal identity, personal experience, 
community, reflexivity, and social-ecological systems.  
Context and connection to place are evident both in the stories shared by phase one 
participants of their own lived experiences, including for most time outdoors in their youth, and 
in their descriptions of good PBE in practice. For participant Larry Rosenstock, place also 
includes intentional built learning spaces that incorporate height, light and revealed structure. 
It is clear from my conversations with phase one participants that connection to place is core to 
identity formation and/or transformation. In turn, forming a connection to place is directly tied 
to developing a sense of purpose and capacity to create change in both leaders and students. 
Participant Tom Vander Ark shares, “Place is often a big part of helping in identity formation 
and in developing a sense of purpose. It's often the subject of initial service, of initial 
contributions.” Sense of self is also central to participant Francisco Guajardo’s perspective of 
PBE. He states, “Good education looks like when a child or a student or a learner feels a 
connection to being; the most important part of place-based education is the self. It's like, you 
have to be about introspective and inward-looking processes. So, you've got to know who you 
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are, and why.” Participant Tom Vander Ark describes the power of connecting place as a cycle 
of attending and remembering: 
The cool thing about place is that we're confronted by place and all the issues that come 
with place. Allowing a place to capture your attention and then paying attention to what 
it draws you to, both about that place and about other places, it's really good at that if 
we let it do its work. 
The “work” of place manifests itself in teaching and learning grounded in student interest, 
community partnerships and authentic real-world problem solving, and according to the 
interview participants, is best measured in awe, inquiry, agency and action. As participant Greg 
Smith explains, this model of education “requires a shift in mindset in terms of where one's 
responsibilities lie; whether it's only to one's classroom and one's students, or whether it's to 
the entire learning environment.” 
 Of the 24 transformative PBE components, context (8.08) and place (7.75) have the fifth 
and sixth highest degree centrality, respectively, in the aggregated FCM. As shared in Figure 6 in 
the Results: Mapping a Transformative Place-based Learning System chapter, when the causal 
weight of place positively increases in a theoretical Mental Modeler scenario, the components 
of experiential and interdependence also increase. Alternately, when place decreases, 16 other 
components decrease. As illustrated in Figure 10, when both place and context decrease, 20 
other components decrease, most notably, experiential, real world problem solving, 
community, and wonder/awe/joy. These theoretical scenarios all support the significance of 
context and connection to place as expressed in the literature and in the perspectives of the 
participants.  
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Figure 10: Mental Modeler Scenario with a Theoretical Decrease in Context and Place  
 
Note. Using Mental Modeler online software and the aggregated FCM of a transformative 
place-based learning system, a sigmoid function scenario tool reveals a relative decrease in 20 
system components when a theoretical decrease in the causal weight of context and place is 
modeled. The degree of probable change of each component in the aggregated FCM is denoted 
by the vertical red bars and a value ranging from 0 to -1. The larger the bar, the more significant 
the probable change on the individual system components listed on the x-axis. 
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A common misperception of PBE is that it is wilderness-based, or fundamentally defined 
by time outdoors. Creating context and connection to place is about more than just getting 
students outside. According to the perspectives of the educator participants, in addition to time 
outdoors, connection to place is also driven by positive relationships to engagement and real-
world problem solving. Context, from the perspectives of the phase two participants, is directly 
driven by seven components, including community, place, time outdoors, real-world problem 
solving, design thinking, experiences, and empathy. 
Though not directly highlighted in the aggregated FCM, the literature reminds us that 
context and connection to place are closely tied to the concept of reflexivity. Gruenewald 
(2003) shares, “Reflecting on one’s situation corresponds to reflecting on the space(s) one 
inhabits; acting on one’s situation often corresponds to changing one’s relationship to a place” 
(p.4). As explored in the literature review, reflexivity is a core attribute in Transformative 
Learning Theory and social-ecological systems research. In the aggregated FCM, reflection 
(7.25) is the ninth most central component. Interestingly, like the component active, when you 
turn up the component reflective, there is a corresponding increase in the component change. 
From the literature and participant perspectives, we can see that in transformative PBE a 
reflexive pedagogy helps bring learning into context. This context cultivates a connection to 
place and prepares students to take action as transformative social-ecological change-makers. 
Collaborative Real-world Problem Solving 
The data in this study consistently supports that not only does transformative PBE need to 
situate students in context to place, it also needs to engage students in actions that seek to 
change places for the better. Stakeholder engagement in real-world problem solving embeds 
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learning in the complex adaptive systems of which humans are an integral part (Berkes, 2004). 
Research in place-based SES (Balvanera et al., 2017; Glasson et al., 2006), PBE (Smith, 2007), 
and transformative learning (Mezirow, 2000) all link experience and problem solving to 
developing agency, sense of place, and shifts in perspective.  
The significance of real-world problem solving is well-grounded in the action sensitive 
knowledge (van Manen, 1997) of the study participants. The perspectives of the place-based 
educators in this study, as captured in the aggregated FCM, indicate that real-world problem 
solving has the highest degree centrality in a transformative place-based learning system. In 
other words, according to the perspectives of the educator participants, real-world problem 
solving is the most important component in a transformative place-based learning system. As 
illustrated in Figure 7 in the Results: Mapping a Transformative Place-based Learning System 
chapter, when real-world problem-solving decreases, every other component except 
entrepreneurialism also decreases. The components that decrease the most when real-world 
problem-solving decreases are active, design thinking, place, citizenship, and change. Real-
world problem solving is also the component with the highest outdegree metric in the 
aggregated FCM; meaning, it has the greatest positive influence on the other individual learning 
system components. As shown in Figure 11, real-world problem solving directly impacts 17 




Figure 11: Outdegree Connections to Real-world Problem Solving in the Aggregated FCM 
 
 
Two significant components linked to real-world problem solving are collaboration and 
challenge. Collaboration has the fourth highest degree centrality (8.17) in the aggregated FCM. 
As highlighted in Figure 12, collaboration directly positively impacts eight other system 
components, including empathy, reflection, engagement, design thinking, interdependence, 
community, responsibility, and leadership. Collaboration is also stressed by High Tech High 
founder and study participant Larry Rosenstock as a key component of experiential, real-world 
project work. As Larry describes in his interview, collaborative work is what allows for 
transformation to “happen in many directions at the same time.”  
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Figure 12: Outdegree Relationships from Collaboration in the Aggregated FCM  
 
 
It perhaps goes without saying that the work of addressing real-world problems is also 
often challenging. While challenge has a lower degree centrality (3.5) in the aggregated FCM 
than collaboration (8.17), it is noteworthy that when the positive weight of challenge 
decreases, the two components that also decrease are change and wonder/awe/joy. 
Courageous Leadership  
A fourth essential theme that emerges from the research speaks to the concept of 
leadership; specifically, the courageous, transformative leadership required of both educational 
system leaders and engaged students. While it is helpful to identify levers of transformative 
change in learning systems, it is critical to consider the need for educators who can pull these 
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levers. Without courageous leaders, the potential for cascading change between individual 
learning and positive social-ecological change is significantly reduced. 
Many of the phase one experts spoke to the necessity of courageous leaders in their 
interviews. Participant Greg Smith describes these educational leaders as individuals “who 
understand how things could be different and are able to act upon it. And have the guts to act 
up on it.” Similarly, participant Francisco Guajardo calls them “spark plugs,” sharing, “That 
seems like the model that has a shot at really working on transforming local communities, just 
by finding those spark plugs and then having those spark plugs impact local communities.” 
Participant Julie Amburg describes effective place-based educators as “brave facilitators” and 
“thought leaders who have the energy and innate interest to pilot something.” Participant 
Nancy Shea similarly shares, “It's kind of courageous teaching because you have to be 
vulnerable and you have to be real.” Through their own stories of success as transformative 
leaders and their perspective of effective place-based teaching and learning, it is clear from the 
interviews that cultivating and sustaining strong, courageous, systemic leadership is key to the 
success of a transformative place-based learning system. As participant Larry Rosenstock 
shares, “Everybody who doesn't want to do it [transformative education,] doesn't have to do it, 
but they can't stop those who do.” 
This need for courageous leadership extends to students, as well. Participant Greg Smith 
explains:  
It's imperative that schools figure out how to cultivate students who have the capacity 
to actually participate in the re-shaping of their communities so that they're sustainable 
from an environmental standpoint; but also, from a social and economic standpoint. 
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And, that they emphasize the importance of equity and justice, as well as wide 
stewardship. And, in our particular society, that means really being involved in almost 
revolutionary activities. 
Greg’s remarks are consistent with the perspectives on student leadership shared by the 
educators in the aggregated FCM. As depicted in Figure 13, phase two educator participants 
view student leadership as driven by collaboration, empathy, reflection, community, and 
student voice. A possible inconsistency in the significance of courageous leadership in this study 
is the relatively low degree centrality of leadership (2.5) in the aggregated FCM. While every 
individual FCM contained either the concept active/action or leadership, only one of the 
individual maps contained both. Given the descriptions of courageous leadership in this study 
as active, it is possible that active/action (degree centrality of 4.13) was used by some phase 




Figure 13: Indegree Relationships to Leadership in the Aggregated FCM 
 
 
Courageous leadership by both educators and students is evident in the perspectives 
and lived experiences of the educators who created the FCMs in this study. When phase two 
participants were asked to describe an example of their mapped learning system in action, 
educators consistently shared stories that were student-centered and grounded in real-world 
problem solving. The learning models of participants are not actualized by top-down sages on 
the stage; rather, they are actualized by student agency, voice, engagement, and change. At 
participating school One Stone, this type of leadership is overtly framed in the description of 
educators as coaches rather than teachers. One Stone coaches describe their work as 
collaborative and driven by student voice and choice; in other words, they are learning 
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alongside their students as partners on co-created projects where outcomes are measured in 
impact, rather than test scores.  
Given the clear need for courageous leadership, I propose that a catalyst for meaningful 
change of our educational system is critical place-based transformative teacher education. In a 
study that examines teacher preparation for environmental education, Powers (2004b) 
identifies barriers to preservice training in environmental education, including larger systemic 
issues like the nature of traditional pre-service teacher training programs, societal influences, 
and our current K-12 education model.  New ways of knowing require new ways of teaching. 
Critical place-based transformative teacher education can provide the transformative 
educational leadership needed to create deep change of complex SES.  Educators are a key 
lever of change in learning systems, for they are able to reorient education to address issues of 
sustainability (UNESCO, 2005) and construct responsible agency (Mezirow, 2000). In Guidelines 
and Recommendations for Reorienting Teacher Education to Address Sustainability, UNESCO 
(2005) reports: 
Institutions of teacher education fulfill vital roles in the global education community; 
they have the potential to bring changes within educational systems that will shape the 
knowledge and skills of future generations. Often, education is described as the great 
hope for creating a more sustainable future; teacher-education institutions serve as key 
change agents in transforming education and society, so such a future is possible. (p. 11) 
Unlike traditional teacher training that is concrete and domain specific, critical place-based 
transformative teacher education needs to focus on interdisciplinary approaches, systems 
thinking and action competence that prepare teachers to deal with abstract concepts, complex 
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issues, and uncertainty. While progressive, experiential models for pre-service, place-based 
teacher education exist, including the graduate program of Teton Science Schools in Wyoming, 
Wolf Ridge Environmental Learning Center in Minnesota, and High Tech High in California, 
mainstream teacher education needs to incorporate more principles of transformative PBE if 
learning systems are to be utilized as levers of transformative SES change. 
A Nested Adaptive Boundary System 
 The data in this research support the concept of transformative PBE as a nested 
boundary system. As illustrated in the conceptual framework earlier in this work, a boundary 
system is an embedded system, or transition zone, that links nested systems together. In the 
case of this dissertation research, transformative PBE serves as a boundary system that 
connects individual learning to positive social-ecological change. Participant perspectives also 
support framing a transformative place-based learning system as a novel adaptive system; 
meaning, the system changes, and creates change, relative to the smaller and larger systems (in 
this case, individual learner and SES) to which the learning system is linked. Transformative PBE 
is a novel learning system that focuses education on connection and change to address wicked 
social-ecological problems. As described by Panarchy Theory, productive novelty, like that 
catalyzed by innovative learning systems, can cascade through the levels of linked social-
ecological systems, creating wide-scale transformative change (Gunderson & Holling, 2002). In 
this way, by linking individual learning to real world problem solving in a transformative place-
based learning system, positive change can cascade between the individual and linked SES. 
 Whereas most components in the aggregated map are ordinary variables, meaning they 
have both indegree and outdegree relationships, change is a receiver variable, meaning it only 
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has indegree relationships with other components. As depicted in Figure 14, the components 
that directly impact change are active, challenge, reflection and real-world problem solving. The 
FCM data related to change is consistent with the transformative learning literature that 
emphasizes committed action, reflexivity, and disorienting (challenging) dilemmas as critical 
components of transformative change (Daloz, 2000; Mezirow, 2000). 
 
Figure 14: Indegree Relationships to Change in the Aggregated FCM 
 
 
If we operate under the assumption that transformative change is less epochal and more 
incremental, or relying on an assemblage of experiences (Mezirow, 2000; O’Sullivan et al., 
2002), then this research indicates that most central to transformative place-based learning 
experiences is collaborative real-world problem solving. The causal relationships between real-
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world learning and almost every other transformative place-based learning system component, 
including agency, change and place, creates the strongest link in this study between individual 
learning experiences and positive social-ecological change. 
As a nested adaptive system, learning systems change in response to the smaller and larger 
systems to which they are linked. Figure 15 illustrates transformative learning systems as 
nested between the individual learner and larger SES. As such, transformative place-based 
learning systems adapt relative to both the individual learner and broader SES. The adaptive 
nature of transformative PBE is well modeled in the research. A transformative place-based 
learning system is student-centered and nested in real-world problem solving. As students 
actively and collaboratively engage in solving real-world problems, the students, the learning 
system, and broader SES all change. In a transformative place-based learning system, students 
gain the knowledge, skills and dispositions needed to address wicked environmental problems 
tomorrow, including agency, empathy, leadership, and design thinking, while actively solving 




Figure 15: Transformative Place-based Education as a Nested Adaptive Boundary System 
 
Note: A transformative place-based learning system, highlighted in yellow, is depicted as a 
nested system linking the individual learner and broader SES. Per placement on the x- and y-
axis, the individual learner and learning system are less complex and can change quicker than 
larger, more complex SES that change slower. The components identified in this research as 
part of a transformative place-based learning system are cross-scale and link the different levels 
of the system together. 
 
In Figure 15, specific learning components of a transformative place-based learning system, 
as identified from the perspective of place-based educators in this study, are added to the 
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conceptual framework introduced earlier in this work. The individual learner and 
transformative PBE learning system experiences are together part of a broader social-ecological 
system. According to Panarchy Theory, small and fast adaptive change can impact larger and 
slower adaptive change (Gunderson & Holling, 2002). As depicted in the causal relationships 
explored in this study from the perspectives of place-based educators, as students engage in 
place-based learning experiences, including collaborative real-world problem solving, they gain 
the attributes of positive social-ecological change-makers. As these change-maker attributes 
increase, so does real-world problem-solving. The positive feedback loop between individual 
learners, learning experiences, and positive SES change represents the critical transformative 
function of effective PBE. The learning system itself adapts to reflect the needs and interests of 
students and the real-world problems of local communities. In this way, transformative change 
cascades across the learning system as each level exists in context to the others. Whereas 
traditional educational systems in the U.S. were constructed in context to student age, student 
knowledge, and economics, a transformative place-based system adapts to the context of the 





Reflexivity, Ethics and Limitations 
 This section addresses important issues of reflexivity, ethics and limitations as related to 
this study, its participants, and my own lens on the world. Most notable in this section is my 
personal and professional proclivity for place-based education (PBE).  Also discussed relative to 
reflexivity, ethics and limitations are the realms of possible impact on different constituents 
involved in this study, the subjectivity of place, access to educator participants, and the 
significant limitations of a global pandemic. 
Reflexivity  
 Van Manen (1997) describes reflexivity as how the researcher “stands in the world.”  It 
is important to acknowledge our own research interests and beliefs as this informs our 
interpretations and our questions (van Manen, 1997). 
This dissertation research is grounded in a belief that knowledge, reality, and character 
is constructed via our individual and collective experiences, interactions, and relationships.  This 
belief stems from a constructivist paradigm, including a relativist ontology and subjectivist 
epistemology. I approach research with a pedagogical lens. I agree with van Manen (1997) that 
we need to maintain a “pedagogic orientation” in educational research; in other words, we 
need to maintain an orientation to the lived experience of educators and learners.  I view my 
educator participants as collaborators in positively transforming the educational landscape by 
orienting the lived experience of learners towards positive social-ecological change.   
The American Association of School Administrators and National Education Association 
both adhere to ethical codes that demonstrate a commitment to student well-being and 
meeting their potential as effective members of society. Given my professional domain of 
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environmental education, my personal code of ethics is grounded in a commitment to the well-
being of students and teachers and the social-ecological environment. Specifically, I believe that 
we are obligated to present and future generations to create educational systems that enable 
students to become their best versions of themselves and realize their potential to have a 
positive impact on the social-ecological world.  
My perceptions, experiences, and values of transformative place-based education (PBE) 
are central to the purpose, framework, and selection of participants in this study. As a veteran 
place-based educator with a leadership role in an organization with a mission “to inspire 
curiosity, engagement and leadership through transformative place-based education,” I 
entered into this research with a clear existing bias that PBE is an effective educational 
approach for connecting students to the world we live in. Moreover, by seeking out experts in 
the field of PBE as participants, I actively recruited the voices of educators with a similar, 
demonstrated proclivity for PBE.  I was transparent about my professional identity as a place-
based educator and my pre-existing beliefs about the benefits of PBE throughout all phases of 
this work. The goal of this research is not to prove the efficacy of PBE, but rather to examine 
the elements that educators identify as essential for creating transformative place-based 
learning experiences. 
It is important to point out that a place-based lens informs, but does not predetermine, 
the results of this study. By definition, PBE is subjective. PBE connects classrooms to 
communities to increase engagement, individual learning, and community impact. As such, PBE 
is unique to the context of place, individual lived experience, and the individual learner. This 
fundamental subjectivity is embedded in the methodological framework of this study via the 
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unique lived experiences of the expert participants (captured in phenomenological interviews), 
the local expression of PBE at the participating schools, and the diverse roles and perspectives 
of the secondary school educators (as expressed in the individual cognitive maps). While 
grounded in similar educational philosophy, it is the distinct and diverse applications and 
perspectives of the PBE principles, learning system components, and their impacts that are 
captured in the results of this research. 
Ethics 
Van Manen (1997) grounds ethical considerations in phenomenological research in four 
realms of impact: the impact on people interested in the work, the impact on institutions, the 
impact on subjects, and the transformation of the researcher.  
In considering the impact of people interested in the work, it is important to cultivate 
hope and increased awareness around the potential of learning systems as levers of change. In 
particular, I want current and aspiring educators to feel empowered in constructing learning 
systems that serve to connect individual learning to positive social-ecological change. As such, I 
have tried to ground my research in practical applications, lived experiences, and inclusive 
language rather than abstract theory and educational jargon.  
 The potential impact on institutions was considered for participating schools, Teton 
Science Schools, and educational institutions at large. Leaders of the participating schools 
provided a voluntary signed consent for their school and educators to participate in the study 
(see Appendix C). Heads of School were given the option as to whether or not their school 
would be kept anonymous in the report. All solicited Heads opted for their school to be openly 
named in this work (see Appendix C). Given my transparency with school leaders regarding my 
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motives as a researcher and the criteria by which I selected their school, I view their open 
participation as collaborative, regardless of personal motives they may or may not have had for 
participating. All information regarding the demographics and programs of participating schools 
was compiled from public information published by the school. No personally identifiable 
information, including the name of the school, was associated with any individual phase two 
educator responses in the data. My intent is to examine the perspectives of educators 
conducting the innovative place-based work happening at the participating schools, not to 
evaluate the operationalization of the schools’ specific programs or overtly compare their 
programs to more traditional schools.  
 Given my role as Head of School of Mountain Academy of Teton Science Schools (TSS), 
my own school and all current employees of TSS were omitted from this study; however, it is 
important to acknowledge that I was able to leverage the power of my role at TSS to gain 
access to many of my participants. Additionally, the school selection criteria used in this study 
are openly grounded in the place-based principles of TSS. Utilizing TSS’ educational approach 
allowed me to provide participants with examples of what PBE might look like in practice, 
rather than assume that we had a similar working knowledge of PBE or rely on a program or 
educator being marketed as place-based. Use of this framework is not intended to be exclusive 
of other expressions or models of PBE. While convenience sampling via my position was openly 
employed, member-checking, or referrals from interviewed experts to schools and/or other 
experts, added validity to both my school selection process and use of the TSS framework as 
selection criteria. 
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 It is my hope that educational institutions beyond those included in this study will be 
positively impacted by this work, most likely via transformative school leaders and innovative 
educators. While I believe all students can benefit from educational institutions more broadly 
implementing the components of transformative place-based education, I am also aware that 
change can be difficult and highly criticized, particularly if pedagogically misaligned with school 
leaders or other powerful constituents. As such, educators inspired to create change based on 
the contents of this study may encounter institutional and/or cultural challenges. 
The impact of my research on my participants was well mitigated. I was transparent 
throughout this project about my own objective to be a social-ecological change-maker via 
innovative educational systems and the intentionality by which I sought out participants who 
demonstrate similar actions and attributes through their professional work. All participation 
was voluntary. Phase one participants, the interviewed experts in the field of educational 
innovation and PBE, were given the option to remain anonymous in the report. Like the 
participant schools, all interviewed experts opted to have their identities openly shared (see 
Appendix B). Again, I view this as a collaborative, participatory stance that lends validity to both 
my selection criteria and my results. Given the transparency of my personal ethics, the experts’ 
prominence in the field, and the intent of the interviews to recognize the participants’ unique 
lived educational experiences, there is minimal risk that any statements made during the 
interviews could do any personal or professional harm.    
The identities of all phase two participants, the educators completing the cognitive 
maps, remain anonymous in the reporting of this work. While selection for participation is 
predicated on the recommendation of their Head of School and hence validation of their work, 
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the cognitive map is not intended to be a tool for evaluating an individual teacher’s or school’s 
performance. It is important to note that while the power differential between the “expert” 
participants and myself in phase one is negligible, or may in fact be tipped towards the “expert” 
participants, there does exist a power differential in phase two between a Head of School, who 
is requesting participation (on my behalf) of their employees, and a teacher who is being asked 
to voluntarily participate. It is my intent that the participants feel empowered to share their 
perspectives, not pressured, and that their voices and successes are amplified through the 
findings of this report.  
The final ethical consideration van Manen (1997) asks the phenomenological researcher 
to consider is how the research may transform oneself. Given the overlapping spheres of my 
professional and academic careers, my own educational practice and leadership was highly 
impacted by this study. I am inspired by the perspectives and experiences shared in this study 
and am privileged to hold a role by which I can make the findings of this study immediately 
actionable. As an example, in response to the data, I am leading the development of a new, 
year-long teacher training program at my school to support classroom teachers new to the 
practice of PBE. I will also continue to do collaborative cognitive mapping activities with my 
faculty to empower them to recognize and activate levers of change in our local learning 
system. Finally, in recognition of my own courageous leadership, I am committed to sharing 
more broadly the positive impacts of transformative PBE.  Changing our educational systems to 







As shared previously, an intentional and primary limitation of this study is my pre-
selection and bias of transformative PBE as a vehicle for connecting individual learning to 
positive social-ecological change. The goal using the principles of PBE, rather than the label of 
PBE, in my selection criteria was to be inclusive of participants doing innovative work in 
education that may not be self-described as “place-based.” The importance of this decision was 
demonstrated in conversations I had with multiple school leaders and classroom educators who 
related to the principles of PBE as defined by Teton Science Schools (local to global context, 
learner-centered, inquiry-based, design thinking, community as classroom, interdisciplinary 
approach), but not necessarily to the label of place-based.  In fact, multiple educators openly 
shared that they had previously understood place-based to mean wilderness-based or limited 
to the domain of environmental science. While these pre-existing misconceptions about PBE 
may limit the number of people interested in this study, my hope is that this work helps inspire 
a broader understanding of place-based pedagogy.  
It is important to acknowledge that each phenomenological description and cognitive 
map is unique to the individual, the phenomena being described, and the researcher describing 
them.  While I can draw holistic themes, it is important to not over generalize and to recognize 
the significance of the spatial and temporal context of an individual’s lived experiences and 
perceptions. This is consistent with the nature of subjective constructivist research and 
particularly relevant to my use of an aggregated map. While this “community” map allows for 
effective “what-if” scenario planning and high-level systems analysis, it dilutes the unique 
perspectives of each of the participants and the context of place. A more place-based approach 
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may be to create an aggregated map for each school before aggregating the whole, allowing 
the researcher to account for distinct learning ecosystems. If done as a workshop in a single 
school community, one could also allow for participant-driven components of the learning 
system, rather than relying on the opinions of external “experts.” This participatory, place-
based approach would require more participants per school and less anonymity. 
 Mechanically, the most significant limitation to this research is having direct access to 
teachers. Though school leaders were, for the most part, highly responsive and enthusiastic 
about participating in this study, most teachers initially were not (the exception being schools 
where I had an existing relationship to the school leader who worked harder to get buy-in on 
my behalf.) Given the realities of a teacher’s daily responsibilities, the complexity of the task I 
was asking them to complete, and the fact that they did not have a personal relationship with 
me, it was unrealistic of me to initially think I would get a high response rate via email. To 
address this issue, I planned to conduct site visits of select schools to collect data in person. 
While this perhaps had the positive side effect of deepening my understanding of the 
participating schools that I was able to visit, it also practically placed economic, spatial and 
temporal limitations on the number of schools included in this work. Sadly, the mitigation 
strategy of site visits to collect data was furloughed by the global pandemic of coronavirus 
(COVID-19) in the winter/spring of 2020 that closed all of the participating schools. As such, this 
work was completed with half of the schools I had hoped to include. While methodologically 
still sound, it was disappointing to not be able to include additional models and perspectives of 
schools and educators that are already doing the work of PBE well. 
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These issues of access to teachers were prominent due to the intentional omission of 
my own school community in this study. This omission was made in an effort to mitigate 
potential bias and power dynamics given my role as Head of School. My suggestion is that 
educational researchers utilizing the methods outlined in this dissertation can avoid this 
geographic limitation by sampling communities or organizations where they have existing 




 The data in this dissertation supports the concept of transformative place-based 
education (PBE) as an adaptive boundary system that connects individual learning to positive 
social-ecological change. Through the literature and expert interviews, 24 entangled 
components of a transformative PBE learning system were identified. Fuzzy-logic cognitive 
maps (FCMs) created by educators implementing the principles of PBE highlight important 
causal relationships between the transformative place-based learning system components. 
From the perspectives of the participants, four components of a transformative place-based 
learning system are essential in connecting individual learning to positive social-ecological 
change: active engagement, context and connection to place, collaborative real-world problem 
solving, and courageous leadership. 
 The results of this study emphasize the centrality, or significance, of real-world problem 
solving in a transformative place-based learning system. While the interconnected nature of the 
24 learning system components makes each of them significant, real-world problem solving 
clearly emerges through the research as the most transformative lever of change. The causal 
relationships between real-world learning and almost every other transformative place-based 
learning system component creates the strongest link in this study between individual learning 
and positive social-ecological change. 
Again, fixing wicked environmental problems through our current educational system 
will not work (Gruenewald, 2005; Zylstra et al., 2018). Shifting our educational model from the 
linear, knowledge-based system that currently prevails in the U.S. requires a fundamental shift 
in how we see the world and how we define the purpose of education. Data drawn from the 
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perspectives of the educators in this study reveal levers of change that can inform a new model 
of ecological education, transformative PBE. Transformative PBE addresses the need for 
learning systems that prepare current and future generations to thoughtfully engage in the 
work of solving wicked environmental problems. The data suggests that learning systems 
should provide context and connection to place in order to actively engage students in solving 
real-world problems. In turn, real-world problem solving creates positive change of both 
learners and social-ecological systems. This novel learning system is grounded in connection 
and change and is actualized through the courageous leadership of transformative place-based 
educators and their students.  
A Pedagogy of Hope  
Throughout the research is an underlying premise that transformative PBE is a better 
type of education that can improve our students, our communities, and our world. I believe 
vehemently in PBE. The goal of this research is not to prove the efficacy of PBE, but rather to 
examine the elements that educators identify as essential for creating transformative place-
based learning experiences that engage students in solving real social-ecological problems.  As 
phase one participant Jack Shea states, “I'm a true believer, a hope junky, in education and its 
power to create the people that are going to carry us through the future, even with the 
challenges we have.” Nesting the purpose of education in hope for healthier social-ecological 
systems is a powerful centralizing concept of transformative PBE. As Participant Greg Smith 
shares in his interview:  
I see Place-Based Education as a means for really integrating students in a meaningful 
way into their own human communities and natural communities, with the aim of 
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engendering a sense of connection and responsibility for those places. And, that is then 
coupled with the provision of experiences that allow them to see themselves as 
contributors to the health of that community.  
Participant Tom Vander Ark describes transformative PBE as providing a “vector of hope” that 
can “change the trajectory of a place;” or as participant Francisco Guajardo clearly states, “We 
change ourselves, and we can change the world.”  
It has been 26 years since I fearfully led my fifth-grade students by the unidentified 
bones beside Ditch Creek in Kelly, Wyoming. Today, I lead a preschool to grade twelve school 
with a mission of transformative place-based education. Change is possible. The schools and 
educators in this study represent a vision for the future of education and a “vector of hope” for 
our communities. Change is a journey of incremental steps. The addition of transformative 
place-based principles to more schools, coupled with teacher training programs that model 
transformative PBE, can change our communities for the better and give us all the courage to 
stop beside bones.  
Implications for Future Study 
 There are several implications for future study related to this research. Given the unique 
ecological, economic and cultural components of place, the methods used in this study could be 
applied to communities and individual schools to identify local levers of change. In a workshop-
style format, freely associated learning system components could be generated by local 
stakeholders, rather than external experts. Using fuzzy logic cognitive mapping, local learning 
system components can then be mapped by individual constituents and/or as an aggregated 
community map. Creating local individual maps could also serve the purpose of comparing the 
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perspectives of different stakeholders, including educators, parents and students, within a local 
learning system. This local case study approach is inherently more place based. A local 
approach is also consistent with the premise that smaller systems can change quicker and more 
easily than larger systems. More local communities actualizing transformative levers of change 
in place-based learning systems has the potential for cascading systemic change at the level of 
broader social-ecological systems. 
 This dissertation research focuses on schools already implementing the principles of 
PBE. It would be interesting to do a longitudinal study that examines the potential change in 
constituent perspectives over time as certain components of a transformative place-based 
learning system, like real-world problem solving, were introduced to a school community. A 
similar longitudinal study could examine the potential shift in perspectives if more pre-service 
teacher training programs evolved to develop the courageous, transformative leaders needed 
to shift the purpose of education towards solving real world problems to create positive social-
ecological change. 
 An obvious next step in this work is in measuring the impact of transformative place-
based learning systems both in terms of its impact on individual student learning and on its 
impact on socio-ecological systems. The results of this study validate the potential for 
transformative PBE to serve as a boundary system between individual learning and positive 
social-ecological change. Next, we need to examine how a transformative place-based learning 
system impacts the perspectives and behaviors of students and the health of our communities. 
While research in affective change of the individual in response to PBE is already prevalent in 
the literature, more work needs to be done to document affective change at the level of 
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communities. I agree with participant Tom Vander Ark that PBE has the potential to “change 
the trajectory of a place.” An important research question remains, “How does transformative 
PBE change the trajectory of a place?” If we can answer that, then transformative PBE may be a 
pedagogy of hope. Future research that documents a positive impact of transformative place-
based learning systems on local communities can help shift how we value learning. If we can 
prove that transformative PBE changes both people and places for the better, then there is 
growing hope that we can leverage learning systems to address current and future wicked 
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Appendix A: Fuzzy Logic Cognitive Mapping Participant Survey 
         
 
Fuzzy Logic Cognitive Mapping Survey Guide  
This study is part of dissertation research in Environmental Studies at Antioch University New 
England. Please scan the completed consent form, survey and map and return via email (xxx) or 




 Transformative Change: A process, event or experience that catalyzes fundamental 
change in how an individual or system operates. A fundamental shift in perspective. 
 Place-based Education (PBE): Place-based learning systems utilize the ecological, 




Part 1: Participant Information  
No personally identifiable information will be associated with your response in the final report.  
 
 Email: 
 Job title: 
 Years worked in education: 
 
Part 2: Cognitive Map Building  
Below is a “word bank” of parts of a learning system compiled from interviews with experts in 
place-based education and literature on place-based education and transformative learning. 
First, put check marks next to the concepts that you view as part of a learning system that 
connects learning at the individual level to change at the level of social-ecological systems. You 
will use the system components you select from the word bank to create a map showing how, 
in your own experience, these components interact. 
 
 
Word Bank Directions: Please put check marks next to (or highlight) the components that you 
perceive as part of a learning system that promotes transformative change of students and 






Components of a Transformative PBE Learning System 
o Action/active o Design Thinking o Place 
o Agency o Empathy 
o Real-world problem 
solving 
o Challenge o Engagement o Reflection 
o Change o Entrepreneurialism o Responsibility 
o Citizenship o Experiences/experiential o Student Achievement 
o Collaboration o Inquiry o Student voice 
o Community o Interdependence o Time outdoors 
o Context o Leadership o Wonder/awe/joy 
 
Are there learning system components that are not in the word bank that that you would want 






Sample Cognitive Map: Look at the sample fuzzy logic cognitive map for reference (from 
Ozesmi and Ozesmi, 2003.)  Arrows show causality (cause and effect relationships.)  Positive or 
negative weighting of an arrow depicts a positive or negative relationship between the 
components.  Causality is weighted (numerically in the example provided) to show the strength 
of the relationship. For example, the sample map shows a positive relationship between law 
enforcement and wetlands. In other words, from the perspective of this stakeholder, more law 
enforcement has a positive effect on the condition of wetlands.  
 
(Sample image omitted for publication) 
 
 
Cognitive Map Building Instructions: 
o On the blank piece of paper, place the learning system components you selected from 
the word bank spread out on the page. Connect the components by drawing arrows of 
causality (cause and effect relationships) between them. For example, in the sample 
map wetlands affect fish, so the arrow points from wetlands to fish.  
  
o After all arrows are drawn, weight the nature of the causality (indicated by the arrows) 
between the components.  The causal relationship can be positive (+) or negative (-).  
The degree of causality can be some (+/-), or substantial (++/--), as indicated by the 
number of positive or negative signs drawn on the arrow (do not use numerical values, 





o It is recommended that you hand-draw your map.  
 










Part 3: Reflection Question (optional) 
 
 Please provide an example of a specific learning experience you have facilitated that 
















Thank you for your participation! Please return the signed consent form and the completed 
survey packet to me via email xx.     x and/or post: xxxxxx. To maintain your anonymity, please 
return or destroy any printed documents.  
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Appendix B: Phase One Participant Consent Form 
 
 
Heaton Phase One Consent Form 
Dear Fellow Place-Based Educator, 
 
Given your demonstrated expertise in place-based education, you have been identified as a prospective 
participant in a research study on teaching for change. The purpose of my research is to identify levers of 
positive social and ecological change in innovative learning systems. I hope to use the perspectives of U.S. 
educators utilizing principles of place-based education to identify experiences that link learning at the 
individual level to positive change at a systems level. 
 
The interview will give you the opportunity to share your experiences in place-based education. Your 
responses may help identify the components of place-based learning systems that create change. The 
interview will be digitally recorded for written transcription. Given your prominence in the field, you have the 
opportunity to choose if your identity will be kept anonymous, but there are minimal, if any, risks from 
participating. You will have the opportunity to review the interview transcript before publication. The 
interview will take approximately 30-45 minutes. 
 
This interview is part of my PhD dissertation research in Environmental Studies at Antioch University New 
England. The information may be used for future research without additional consent. Your participation is 
voluntary and you may elect to discontinue your participation at any time. If you have any questions about 
the interview or the research study, please contact me at: Mheaton1@antioch.edu. 
 
This project has been approved by the Institutional Review Board at Antioch University. If you 
have any questions about your rights as a research participant, please contact Kevin Lyness, Chair of the 
Antioch University New England Institutional Review Board, at 603-282-2149. 
 




Michelle G. Heaton 
Head of School, Teton Science Schools 
PhD Candidate, Department of Environmental Studies, Antioch University New England 
 
 
By signing below, I am indicating that I have read and understood this consent form and agree to 
participate in this research study. 
 
 
_____________________________________________     ___________________  
Signature         Date 
 
 
Please select below by initialing on the line to the left: 
 
_____________I approve of my name being used in the final report. 
 
_____________I wish my identity to remain anonymous in the final report. 
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Appendix C: Phase Two School Consent Form 
 
 
Heaton Phase Two School Consent Form  
Dear Fellow School Leader, 
 
Your school has been identified as a prospective participant in a research study on teaching for change. Participants 
are U.S. educators associated with organizations utilizing the principles of place-based education (PBE) with 
students grades 9-12. As identified by Teton Science Schools, PBE principles include local to global context, learner 
centered, inquiry-based learning, design thinking, community as classroom, and interdisciplinary approach. Your 
school’s participation may help identify learning experiences that give students the tools they need to act as positive 
agents of change in a complex and rapidly evolving world. 
 
I am asking for referral to grade 9-12 educators in your school whom, in your perspective, utilize well the above 
principles of PBE. These educators will be invited to participate in the study. Please see the attached participant 
consent form and survey for details. The survey will take approximately thirty minutes for participants to complete.  
 
There are minimal, if any, risks from participating. Individual participant identities will be kept anonymous. No 
personally identifiable information, including the name of your school, will be associated with individual responses to 
any reports of the data. You can elect whether or not to keep the name of your school anonymous in the report. 
Information about participating schools will be compiled from public published data (i.e. your school website) and 
includes school size, location, mission and examples of how your school demonstrates the principles of PBE. 
 
This survey is part of my PhD dissertation research in Environmental Studies at Antioch University New England. The 
information may be used for future research without additional consent. School participation is voluntary and you may 
elect to discontinue your participation at any time. If you have any questions about the survey or the research study, 
please contact me at: Mheaton1@antioch.edu. 
 
This project has been approved by the Institutional Review Board at Antioch University. If you 
have any questions about your rights as a research participant, please contact Kevin Lyness, Chair of the Antioch 
University New England Institutional Review Board, at 603-282-2149. 
 
Thank you for your participation! Please sign and return this consent form to me with referred participant contact 




Michelle G. Heaton 
Head of School, Teton Science Schools 
PhD Candidate, Department of Environmental Studies, Antioch University New England 
 
 
By signing below, I am indicating that I have read and understood this consent form and agree to employees 
of _____________________________(insert name) school participating in this research study. 
 
 
_____________________________________________     ___________________ 
Signature         Date 
 
Please select below by initialing on the line to the left: 
 
_____________I approve of my school name being used in the final report. 
 
_____________I wish my school name to remain anonymous in the final report. 
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Appendix D: Images of Individual Participant Fuzzy-logic Cognitive Maps  
   
Participant 1 
 
 
 
 
 
 
 
 155
 
Participant 2 
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Participant 4 
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Participant 5 
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Participant 6 
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Participant 7 
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Participant 8 
 
 
